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lntroduct1on 

The purpose of this Stonn Water Pollution Prevention Plan (SWPPP) is to satisfy the 
requirement set forth by the V1Igm1a Stormv,ater Management Program (VStv1P) General 
Permit for Discharges of Stonn Water from Construction Activities (DCRO I), as defined m 9 
V AC 25-180- l O et seq The purpose of the SWPPP is to. 

Identify potential sources of pollution, which may reasonably be expected to 
affect the quality of storm water discharges from the construction site. 

2 To describe and ensure the implementation of practices which will be used to 
reduce pollutants in storm water discharges from the construct10n site, and to 
assure compliance with the terms and conditions of the perrrnt 

B Backgr-ound- General Permit No DCRO I 

The DCROl 1s a general penn1t effective July 1, 2004 with an exp1rat1on date of June 30, 
2009. The general permit governs storm water discharges from construct10n activities that 
cover an area greater than five acres In order for operators to obtain coverage under this 
general penrnt, a Reg1strat1on Statement (Exhibit B) must be submitted to the Virginia 
Department of Conservation and Recreation pnor to commencement of construction 
activ1t1es. 

The DCRO I allows for the discharge of stonn water associated with construction act1v1t1es 
from the date of coverage until the expiration of the permit. 

in order for the operator to termmate coverage under the DCRO I permit, the operator must 
submit a Notice of Term1nat1on (Exhibit 8) within 30 days of one of the cond1t1ons in Part I 
G I being met. Authonzat1on for the operator to discharge terminates seven days after the 
notice of tem1mation 1s submitted 

II SWPPP Requlfements 

A General Requirements 

Deadlmes 

The SWPPP shall be prepred pnor to subm:ttJl of the reg1strat:on statemrnt and 
provide compliance with the terms and schedule of the plan beginning with the 
mit1at10n of construction activities. 

2. Incorporat10n of Other Plans 

The SWPPP requirements are ful fi lied by incorporating hy reference other plans 
developed for this construcuon act1v1ty, provided that the incorporated plans meet or 

5 t () r 1/'1 ~v (i i e r p O ! I u ( : () n p r (' V I} n I I O n p I {1 fl 
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Hydr~:;1~~-Z~l!flu~-s --- - - I Brov-11 ;ily petroleum I i',l\ilcral l>il - -- -1 
~Gil;~-------------- -----1 ~:~:;~[Sr<;~~J;-b~Z~~,~;7p1nk-Tu~i~i'G~, C!hy! bcnnne, 1 

___________ kr_i-oleum hydrocaEbori ________ j_~0-~1f'.nt', ">~l_!_;0c, Ivf_TBE ____ _J 1-----------------
; Diesel fuel / Clear, blue-green lo yellow / Petroleum distillate, oil & I 
i I liquid : grease, naphthalene, xyienes r 

f-]<-~;;;-;0 ne ----------------i Pale yellow liquid petroleum fcuJI 011, petroleum distillates ---1 
· hyJ1·ocd1·boi~ , / 

-

Ant I freeze/coolant ---~tl_L_ieac g,;;,)y;[io.,.' l,qu,,- ~ fI1~fI~f;~~,[;~p;;ii::;u · 1 

~! -E-ros1~n ------ Soil particles ----------- _ _j_______/• S01G~~~t------------ 1 
L __________ _ 

B Specific Requirements 

1. Site Description 

The items required by the Penn1t regardrng site deswpt:on (P:ui II 0.1 , Exhibit A) 
can be found 1n the project design plans, which are incorporated by reference into this 
SWPPP A summary of the required elements 1s provided in Table 2, with a 
reference to the sheet number m the design plans where the required element can be 
located 

\i Permit Part 
// II D. I... Required Element 

Locarion 1 

i------~-~---'--~----~-----~-~-~~-~~----~~~~--+-------------c 
I a. Descnpt10n of construcrion actJV1ty 3 l{ ~-4 l:J,5' / 

b Descnptlon of construction sequence of soil disturbing activity ,3 
4 
J '-f $--' / 

C 
I 

S1te area estimates, including limts of soil disturbance 

I ----~-----

- ~-- ___ Pre and post-construction runoff codficients 

I 
e. Existing vegetation at the site 

f 

g 

h 

h.( l) 

Descnpt1on of other potential µollullon sources, including vehicle 
fueling, cherrucal storage areas, sanitary waste facilities, construct10n 
debns, litter, etc. 
Receiving water names, including the ultimate receiving water, and the 
areal extent of wetlands 

Site map 

-Drainage pat1erns, pre and post-cons!i-uct1cn 

I ? I 

I 
16. f- I 

, 3~ I 

N'A I 

') 

33o-t4\ i 

1 

h/2) -L1rruts of clearing c3 L{ f 7 5 ~ / 
[~~ :: .M,,ocstructmal ,nd nn,ntru,ruul mono ls :SL t" 3 3 I 
~-+Stabilization areas, including types of vegetative cover j£E .5,, ,. _, 7!<;, 

l h.(5) I -Surface waters, including wetlands Sc. l Sw~ / 
------------·-----------~ --------·- ------------------------- _ __J_ lli~ 

St o r m H' a ( c r Po I I u t Ion Pr'! v en l Ion PI n n 
1\'nme County 
f'ro1ect NamP 2HI V2005 



------------------------------ -------/ .1~~:~Tll watn discharge points, "',th an outlrnc of the as,ouatcd dr;,:nagc / _;;;10·
3 

I 
------------- -1--- --------- - -- --- -----------------------~·---. - --------------t--- ) 

h ( 6) 

h (7) ! -Ex1,ung and planned builda1;;:,, pc:·,ed Jic3S ; .33£,jc,t i 

---------~----t- ·------------------------------------- --- ----- -----1 ---------1- - ---• 
i I; (8) ! -Perm:rnent s!om1 w;i\er management facil111es _i -:2,3 AflJ ri 
I + I __ .,,. ., I ,) : 

I -h (9) 1 Offs1tc rnaternil, waste, borrow, or equ1pmrn1 areas covcr~d by the 1 -, -/ -- -- - 1 

L--- -~-;-;-;~- - / s:v.rPP __ ---. - ,, --- ----· --- ------------ -- -- -- -L1' - _/WA--- ----1 
I "\. ,; 1 i -iJthe, pc,tent1ci1 pc!!tlll"~'t ,,_,,_;[,_, --; i,;1 1: d,--,cr,\-;cJ 111 f ,,~-"~-~) _ ; ,'-J i7 , \ 

~------- Desrnpt1on· of support act1v1ties co~eredbythc P-;·r-m1t, 1nclud-;-;:;g-;~ / ___ ijJ~-----1 
~-------_i__Qed1cated concrete and asphalt pjams __________ _____________ I ____ !Jljll- ___ J 

('Attach to this SWPPP any required elements that are not found in the design plans/ 

2. Controis and Measures 

The Penrnt requires the implementation of various types of controls and measures 
that are implemented to control pollutants-in stonn water d1scharges·from the proJect 
site. The Perrrnt specifically requires the 1mplementat1on of erosion and sediment 
control practices (both structural and non-structural), stonn water management 
practices, and specific other controls to reduce pollutants All E&S and SWM/BMP 
controls employed m this proJect were selected to meet and/or exceed State and local 
requirements and are detailed in the referenced design plans 

Several requirements of the Penrnt relating to controls (Part II D 2, Exh1b1t A) are 
not included in the referenced design plans A descr1pt1on of all the required items 
(including E&S and S\Vrvl/BMP) 1s presented below, along with how they are 
addressed m this SWPPP 

a Erosion and Sediment Control 

The design plans for thts proJect contain detailed infonnation regarding erosion 
and sediment controls used m this project. Specifically E&S control measures 
can be found on Sheets 7?_?'7 of77 

b. S\VM!BMP's 

The design plans for this project contain detailed information regarding 
SWM/BMP controls used m this project Specifically Stonnwater Management 
Control Measures can be found on Sheet ?'L ?? of?? 

c. Fuels and Oils 

(1) On-site vehicle refueling will be conducted l!l a dedicated 
location away from access to surface waters. Smee the 
location of fueling act1v1t1es will periodically move during 
construction, the dec:1gn plans; do not contarn a specific 
location For each phase of wori< a location wili be 

detennmed in the field and noted m the Site Inspection 
Log (Exhibit 8). Containment benns will be located 
adJacent to the refueling area that \vii I con tam any 

inadvertent spills until they can be cleaned up. Any on-site 
storage tanks will have a means of secondary contarnmenl 
In the event of a spill, it will be cleaned up 1mrned1alely 

Sturm U'ate,- Pn!!utiori Prevrn11nn Pinn 

/•.' n m € C c u n ! \1 

Pro;cc: Name 

6 
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21nJ the matcnal, 1ncludrng any contarrnnaltd soi I, will be 
disposed o/ ziccording to al I federal, state, and local 
rrg11 i a ti ons 

(11) :\ll \·cl11Llc~ c1n s1~c '"\·ill be monitored f8r leaks and n::ce1\'C 

regular preventative rna1ntcnance to reduce the chance of 
I 

( 111) \trtll 
lf¥11J 

containers, which are clearly labeled 
:n r: rhtl \' •• . . C.> .I seal1'ci 

(1v) Spill kits will be included with all fueling sources and 
maintenance activ1t1es 

(v) A_ny asphalt substances used ons1te will be applied 
according to the manufacturer's recommendation. 

d Solid Waste 

No solid matenals shall be discharged to surface water. Solid matenals, rncludrng 
buildrng materials, garbage, and debris shall be cleaned up daily and deposited 
into dumpsters, which will be penod1cally removed from the site and deposited 
into a landfill 

e Fernlizer 

Fertilizers will be applied only rn the mm1mum amounts 
recommended by the manufacturer. 

(11) Fertilizers will be \'-''Orked into the soil to limit exposure to 
storm water. 

(ll1) Fertilizers will be stored in a covered shed and partially 
used bags will be transferred Lo a scalable bin to av01d 
spil Is 

f Pamt and other Chemicals 

Stor'71 H-:afer Pollu:1cn 
N a m e C u u ,1 i y 
P,o;ect Name 

(1) All paint contamers and cunng compounds will be tightly 
sealed and stored when not required for use. Excess paint 
will :1ot be discharged to the stonn sewers, but will be 
properly disposed accordmg to the manufacturer's 
mstruct1ons. 

(11) Spray guns will be cleaned on a removable tarp 

(ll1) Chem1cab useu on-site are kept m smaii quantn1es anci 
stored m closed containers undercover and kept out of 
direct contact with storm water. As with fuels and oils, 
any inadvertent spills will be cleaned up 1mmed1ately and 
disposed of accordrng to federal, state, and local 
regulat10ns 

Prevenr1on Pinn 
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g rc:tc 

( 1) Concrdc true:~; ;., ill not he a!!oweJ to w;ish out or 
J1sch1rge surpius concrete or drum wash \, .. ater on the ~1te, 

excert in a specially designated concrete disposal area 

: 1, ! Forrn relea:,c oil used lur decorative stonework will be 
2cppi,,.,d c-.·er a :·;a! let CC1\ cr::d with an absorbent malcnal to 
coilect excess fluid The 2b'-(1rbenr maten;il "cV:!! he 
replaced and disposed of properly when saturated 

h. Water Testing 

Vv'hen testing/cleaning of water supply lines, the discharge from the tested pipe 
will be collected and conveyed to a completed storm water pipe system for 
ultrmatc discharge into a sed1mentat1on basin or SWM/BMP facility 

1. Sanitary Waste 

Portable lavatones are located on-site and are serviced on a regular basis by a 
contractor They will be located in upland areas away from direct contact with 
surface waters. Any spills occumng durmg servicing will be cleaned up 
immediately, mclud1ng any contaminated soils, and disposed of according to all 
federal, state, and local regulations 

J Grading and E&S ActlV!ties 

A record of the dates when maJor gradmg act1v1t1es occur, when construction 
actr v1t1es temporan ly or permanently cease on a portion of the site, and when 
stabilization measures are initiated shall be maintained and included in Exh1b1t C 
ofSWPPP 

3. Spills 

Oil, chemical or other hazardous substance spills in excess of reportable quantities, rn 

accordance with Part I E of the Penrnt (Exh1b1t A), will be reported to the 
Department of Conservation and Recreation in accordance with Part III G. of the 
Permit as soon as the discharge 1s discovered, but no later than 24 hours. A 
reportable quantity of 011 is defined as a discharge to a surface water that causes a _ 

sheen, d1scolorat1on, and/or an emulsion. Reports will be made to the following: 

Department of Conser,at1on and Recreation 
I (804) 786-3998. (Lee Hill) 

Virginia Department of Emergency Management 
Emergency Operations Center (EOC) 
Phone H800) 468-8892 

Matenals and equipment necessary for or! or cherrncal spill cleanup will be kept in 
the temporary matenal storage trailer ons1te. Equipment will include, but not be 
l:m1ted to, brooms, dust pans, mops, rags, gloves, goggles, kitty litter, sand, saw dust, 
and plastic and metal trash containers. 

Star,,, Waler Pollu11on Preven11on Plan 
Name Counly 
FrOJi!Cl Nome 
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S \VPPP Appropndle mcasurts must he taken to ensure that pollution pre'.enc1on 
measures for the non-storm water component of the discharge are 1mpicmented The 
r1\Jn :·~torrn \\.'atcr discharges asso~iated '-Vith this project ident1fJcd at this t11·nc:: r1r,: 

a \,\'ater line testing 
b [Not used] 

c'o11hJctor Ccrt1f1cal1on 

Ali contractor's and/or sub-contractors who have respons1bil1ty for implementing and 
mamtammg the controls 1dent1fied m this SWPPP, must sign the cert1ficat1on 
statement contamed 111 Exh1b1t E The person s1gnlllg the ccrt1ficat1on must meet the 
signatory requirements, as presented Ill Part III K of the Permit (Exh1b1t A) The 
cert1ficat1ons must be mamtamed as part of the SWPPP 

I 0 S I o r m W a I e r P o I I u f , o n P r e v e n I , 1• n P I n n 

Name Countv 
PrOJf'C/ Name 2Hl V2009 



, 2Hl V2010 



Storm Water Construction General Permit NO. DCROl 
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COMMONWEALTH of VIRGINIA 
DEPAR1MENT OF ENV!RONMFNTAL QUALITY 

W. Tayloe Murphy, Jr. 
Secretary of Natural Resources 

Mr. John S. Snyder 
K. Hovnanian at Prince William, LLC 
16557 Sparkling Brook Loop 
Dumfries, VA 22026 

Northern Virginia Regional Office 
1390 I Crown Court 

Woodbridge, VA 22193-1453 
(703) 583-3800 fax (703) 583-3801 

www.deq.state.va.us 

October 27, 2004 

Subject: Construction Storm Water General Permit No. VARI01439 
Four Seasons at Historic Virginia - Prince William County 

Dear Mr. Snyder: 

Robert G. Burnley 
Director 

Jeffery A. Steers 
Regional Direcror 

We have received your complete Registration Statement and have determined that this project is eligible for coverage 
under the VPDES General Permit for Storm Water Discharges from Construction Sites. A copy of this Permit is 
enclosed. The effective date of the General Permit is July I, 2004 and the expiration date is June 30, 2009. This 
project's date of coverage is July 1, 2004. Please read the pen11it carefully, as you are responsible for meeting all permit 
conditions. 

A Notice of Termination Form has also been enclosed. If at any time you no longer require coverage under the General 
Permit for Construction Storm Water, you may submit the Termination Form to this office for processing. 

Should you have any questions, please feel free to contact Amy Taylor at (703) 583-3852 or by e-mail at 
agtaylor@deg.virginia.gov. 

Respectfully, 

Thomas A. Faha 
Water Pe1mits Manager 

Enclosure: Storm Water Construction General Permit 
Termination Form 

cc: Prince William County 
2H1V2012 



COMMON,VE;:<\LTH of VIRGINIA 
DEPARTMENT OF ENVIRONMENT.AL QUALITY 

General Permit No.: VAR101439 

Effective Date: July 1, 2004 
Expiration Date: June 30, 2009 

GENERAL PERMIT FOR DISCHARGES OF STORM WATER 
FROM CONSTRUCTION ACTIVITIES 

AUTHORIZATION TO DISCHARGE UNDER 
THE VIRGINIA POLLUTANT DISCHARGE ELIMINATION SYSTEM 

AND 
THE VIRGINIA STATE WATER CONTROL LAW 

In compliance with the provisions of the Clean Water Act, as amended, and pursuant to the State Water 
Control Law and regulations adopted pursuant to that, operators of construction activities (those sites or 
common plans of development or sale that will result in the disturbance of one or more acres of total land 
area) with storm water discharges from these construction activities are authorized to discharge to surface 
waters within the boundaries of the Commonwealth of Virginia, except those specifically named in board 
regulation or policies which prohibit such discharges. 

The authorized discharge shall be in accordance with this cover page, Part I - Discharge Authorization and 
Special Conditions, Part II - Storm Water Pollution Prevention Plan, and Part ill - Conditions Applicable 
To All VPDES Permits as set forth herein. 
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Local Stormwater Management Program Review Checklist 

Part I: Administrative Criteria 

;\ copy of the approved plan 1nd 3 record of 3.!1 inspections 1~ 1nJ.uitaincd for each lan.d 
development project. 

Evidence of approval of all necessary pennits is present. 

All SWM facilities have a maintenance plan/agreement, which identifies the owner and 
the responsible party for carrying out the maintenance plan. 

SWM program has been integrated with other local programs requiring compliance prior 
to construction authorization (e.g. erosion & sediment control, Chesapeake Bay, flood 
insurance, flood plain management, etc.). 

Ordinance 

Identify the plan-approving authority and other positions of authority within the program. 

Include the regulations and technical criteria to be used in the program. 

Designate design standards to be used in plan review and inspection (e.g., VSWMH, 
local manual, etc.). 

Include procedures for the submission and approval of plans. 

Include procedures for the issuance of pem1its. 

Include procedures for the morutoring and inspection of land development projects. 

Identify the party responsible for conducting inspections and maintenance of permanent 
stormwater management facilities. 

2Hl V2014 



Part II: Technical Criteria 
** Denotes components that are required by the Virginia Stormwater Management Law or 

Regulations. 

General Criteria** 

Flooding and channel erosion impacts to receiving streams due to land development 
projects is calculated at each point of discharge from the development project and such 
includes any runoff from the balance of the watershed, wluch also contributes to that 
point of discharge. 

111c specified design storms is defined as either: 
24-hour storm 

Stonn of critical duration that produces the greatest required storage volume at the 
site, when using a design method such as the Modified Rational Method. 

For purposes of computing runoff, all pervious lands in the site arc assumed prior to 
development to be in good condition (if the lands are pastures, lawns, or parks), with 
good cover (if the lands are woods), or with conservation treatment (if the lands are 
cultivated); regardless of conditions existing at the time of computation. 

Construction of SWM facilities or modifications to channels complies with all applicable 
laws and regulations. 

Impounding structures that are not covered by the ImpoW1ding Structure Regulations ( 4 
VAC 50-20-10 et seq.) are engineered for structural integrity during the 100-year stonn 
event. 

Pre-development and post-development runoff rates are verified by calculations that are 
consistent with good engineering practices. 

Outflows from SWM facilities are discharged to an adequate channel, and velocity 
dissipators are placed at the outfall of all SWM facilities and along the length of any 
outfall channel, as necessary to provide a non-erosive velocity of flow from the basin to a 
channel. 

SWM criteria are applied to proposed subdivisions as a whole. Hydrologic parameters 
reflect the ultimate land development and are used in all engineering calculations. 

Construction of SWM in1poundment structures within a FEMA designated 100-year 
floodplain are avoided to the extent possible. When this is W1avoidable, all SWM facility 
construction is in compliance with all applicable regulations under the National Flood 
Insurance Program. 

Natural channel characteristics are preserved to the maximum extent practicable. 

Land development projects comply with the Virginia Erosion and Sediment Control Law 
and Regulations. 
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Water Quality 
Water quality cnteria is implemented according to VSWMR 4V AC 3-20- 71. Criteria 1s: 

Perfonnance-based, or 
Technology-based 

Stream Channel Erosion 
Land development projects comply with Mmimwn Standard 19 ( only requirement for 
compliance with stream channel component). 

Plan approving authority has the ability to require 24-hour extended detention of the 

runoff geEerated by the I-year, 24- ~ur storm 

Is there any other design criteria used for stream channel analysis? 

Flooding** 
l 0-year post-developed peak rate of runoff from development sites do not exceed the I 0-
year pre-development peak rate of runoff, or 

Alternate design criteria is adopted, based on geographic, land use, topographic, geologic 
or other downstream conveyance factors as appropriate. 

Regional Stormwater Management Plans 
Regional SWM plan is adopted which addresses: 

Specific SWM issues within the targeted watersheds 
Technical criteria, outlined in 4 VAC 3-20-50 through 4 VAC 3-20-85, as needed 
based on the specific SWM issues. 
Implications of any local comprehensive plans, · zoning requirements and other 
planning documents 
Opportunities for financing the watershed plan 
Maintenance of the regional SW1v1 facilities 
Future expansion of the selected SWM facilities, m the event that development 
exceeds the anticipated level 

2H1V2016 



IDCR 
Oepa1lrnent cl C~1e1va1,on & Reaeit,on 
CCNS(IMNC 'JIRGINl,I N,lJURAL & RlCRl \flCN\L l<l5()(1<([S 

INSTRUCTIONS for FORM OCR 199-147 

VSMP General Permit Notice Of Termination - Construction Activity Storm Water Discharges 

General 
A VSMP General Permit Notice of Termination must be 
submitted when an operator no longer wishes to be covered 
under a VSMP General Permit for Storm Water Discharges 
From Construction Activities. 

Section 1 Activity Operator Information 
Give the legal name of the person. firm. public organization. 
or any other entity that was issued the general permit for the 
site described in this Notice of Termination. Do not use a 
colloquial name. Enter the complete address and phone 
number of the operator. 

Section 2 Activity location Information 
Enter the activity's official name and complete street 
address. including city, state and ZIP code. If the activity or 
site lacks a street address. indicate the latitude and longitude 
to the nearest 15 seconds of the approximate center of the 
site. 

Section 3 Permit Information 
Enter the existing VSMP Storm Water General Permit 
number assigned to the activity or site identified 1n Section 1. 

Section 4 Reason for Termination 
Check the appropriate statement indicating the reason for 
submitting this Notice of Termination. The Notice of 
Termination may only be submitted atter one or more of the 
following conditions have been met 

1. Final stabilization has been achieved on all portions 
of the site for which the operator is responsible; 

2. Another operator has assumed control over all areas 
of the site that have not been finally stabilized; 

3. Coverage under an alternative VPDES or VSMP 
permit has been obtained; or 

4. For residential construction only, temporary 
stabilization has been completed and the residence has 
been transferred to the homeowner. 

The Notice of Termination must be submitted within 30 
days of one of the above conditions being met. 

Authorization to discharge terminates seven (7) days after 
the Notice of Termination is submitted. For the purposes of 
this permit, a Notice of Termination that is mailed 1s 
considered to be submitted once it is postmarked. 

Section 5 Certification 
State statutes provide for severe penalties for submitting 
false information on this Notice of Termination. 

State regulations require this Notice of Termination to be 
signed as follows: 

For a corporation: by a responsible corporate officer. 
For the purpose of this section, a responsible corporate 
officer means: (1) A president. secretary, treasurer. or vice
president of the corporation in charge of a principal 
business function, or any other person who performs 
similar policy- or decision-making functions for the 
corporation, or (2) the manager of one or more 
manufacturing, production, or operating facilities provided 
the manager is authorized to make management decisions 
which govern the operation of the regulated facility 
including having the explicit or implicit duty of making major 
capital investment recommendations. and initiating and 
directing other comprehensive measures to assure long 
term environmental compliance with environmental laws 
and regulations; the manager can ensure that the 
necessary systems are established or actions taken lo 
gather complete and accurate information for permit 
application requirements; and where authority to sign 
documents has been assigned or qelegated to the 
manager in accordance with corporate procedures; [Note: 
if the title of the individual signing this form is "Plant 
Manager", submit a written verification that the 
authority to sign documents has been assigned or 
delegated to the manager in accordance with corporate 
procedures]; 

For a partnership or sole proprietorship: by a general 
partner or the proprietor; or 

For a municipality, state, Federal, or other public facility: 
by either a principal executive officer or ranking elected 
official. 

The Department of Conservation and Recreation reserves the right to request additional information not directly 
addressed by the registration statement if, in its discretion, a facility or operation poses a potential impact on water 

quality. 
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VSMP General Permit Registration Statement-Construction Activity Discharges Checklist 
Jperator 
Pro·ect Name 

Has a copy of the_completed registrntion 
application been enclosed? 

Yes 

Has the application been signed by a person 
authorized by the operator? 

Yes 

r-

\/ 

/' 
' / 
V 

,-----~I 
No 

No 

Has a list of Off-Site Activities been attached? Yes No ;// 

Has a 11st of the Permanent BMPs been 
attached? 
Has a map detailing the site location been 
attached? 
Has a copy of the check and application fee 
form application been attached to the 
application? 

Yes 

Yes 

Yes 

./ No 

/ No 

No 

The Registration Application should be collectively mailed to: 
Department of Conservation and Recreation 
Storm Water Permitting 
203 Governor Street, Suite 206 
Richmond, VA 23219 

**DO NOT ENCLOSE THE ACTUAL FEE PAYMENT WITH APPLICATION 

For registrations where payment will be by check or money order 

Has an application fee form been completed? Yes \/. No 

Has a check or money order been cut for the r 

proper amount? 
Yes ./ No 

Has the check or money order been made 
Yes <./ No 

payable to "Treasurer of Virginia" 

The Actual Payment and Application Fee Form must be sent to: 

Department of Conservation and Recreation 
Division of Finance, Accounts Payable 
ATTN: Storm Water Permits 
203 Governor Street 
Richmond, Virginia 23219 

**DO NOT ENCLOSE THE ACTUAL PERMIT APPLICATION WITH PAYMENT 

Upon receipt of a completed application for registration and payment, OCR will mail a notice of coverage to 
the Operator listed in the application. Failure to submit all required information will result in the failure of 

the project to be properly registered and could result in enforcement action. 
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General Permit No.: DCRO I 
Effective Date: July I, 2004 

Expiration Date: June· 30, 2009 

GENERAL PERMIT FOR DISCHARGES OF STORMW ATER FROM 
CONSTRUCTION ACTIVITIES 

AUTHORIZATION TO DISCHARGE UNDER THE VIRGINIA STORMW ATER 
MANAGEMENT PROGRAM AND THE VIRGINIA STORMWATER 

MANAGEMENT ACT 

In compliance with the provisions of the Clean Water Act, as amended, and pursuant to 
the Virginia Stormwater Management Act and regulations adopted pursuant to that, 
operators of construction activities (those sites or common plans of development or sale 
that will result in the disturbance of one or more acres of total land area) with stormwater 
discharges from these construction activities are authorized to discharge to surface waters 
within the boundaries of the Commonwealth of Virginia, except those specifically named 
in State Water Control Board and Virginia Soil and Water Conservation Board 
regulations and policies or pennit issuing authority policies and ordinances which 
prohibit such discharges. 

The authorized discharge shall be in accordance with this cover page, Section I -
Discharge Authorization and Special Conditions, Section II - Stormwater Pollution 
Prevention Plan, and Section III - Conditions Applicable To All VSMP Permits as set 
forth herein. 

SECTION I 
DISCHARGE AUTHORIZATION AND SPECIAL CONDITIONS 

A. Coverage under this permit. 

I. During the period beginning with the date of coverage under this general permit and 
lasting until the permit's expiration date, the permittee is authorized to discharge 
stonnwater from construction activities. 

2. This permit also authorizes stormwater discharges from off-site support activities ( e.g., 
concrete or asphalt batch plants, equipment staging yards, material storage areas, 
excavated material disposal areas, borrow areas) provided that: 

a. The support activity is directly related to a construction site that is required to have 
VSMP permit coverage for discharges of stormwater associated with construction 
activity; 

b. The support activity is not a commercial operation serving multiple unrelated 
construction projects by different operators, and does not operate beyond the completion 
of the construction activity at the last construction project it supports; and 
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c. Appropriate controls and pollution prevention measures for the discharges from the 
support activity areas are identified in the stormwater pollution prevention plan required 
for the construction activity under Section II D of this pem1it. 

3. There shall be no discharge of floating solids or visible foam in other than trace 
amounts. 

B. Limitation on coverage. 

1. Post-construction discharges. This permit does not authorize stormwater discharges 
that originate from the site after construction activities have been completed and the site, 
including any temporary support activity site, has undergone final stabilization. Post
construction industrial stormwater discharges may need to be covered by a separate 
VPDES permit. 

2. Discharges mixed with nonstormwater. This permit does not authorize discharges that 
are mixed with sources of nonstormwater, other than those discharges which are 
identified in Section I D 2 (Exceptions to prohibition of nonstormwater discharges) and 
are in compliance with Section II D 5 (Nonstormwater discharge management). 

3. Discharges covered by another permit. This permit does not authorize stormwater 
discharges associated with construction activity that have been covered under an 
individual pennit or required to obtain coverage under an alternative general permit in 
accordance with Part Section III X. 

4. TMDL limitation. Discharges to waters for which a "total maximum daily load" 
(TMDL) allocation for sediment or a parameter that addresses sediment (such as total 
suspended solids, turbidity, or siltation) has been established by the State Water Control 
Board and approved by EPA are not eligible for coverage under this permit unless the 
stormwater pollution prevention plan (SWPPP) developed by the operator incorporates 
measures and controls that are consistent with the assumptions and requirements of such 
TMDL. To be eligible for coverage under this general permit, the SWPPP must 
incorporate any conditions applicable to discharges from the construction site that are 
necessary for consistency with the assumptions and requirements of the TMDL. If a 
specific wasteload allocation has been established that would apply to discharges from 
the construction site, the operator must incorporate that allocation into the SWPPP and 
implement necessary steps to meet that allocation. 

C. Commingled discharges. Any discharge authorized by a different VSMP or VPDES 
permit may be commingled with discharges authorized by this permit. 

D. Prohibition of nonstormwater discharges. 

1. Except as provided in Sections I A 2, I C and I D 2, all discharges covered by this 
permit shall be composed entirely of stormwater associated with construction activity. 
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2. The following nonstom1water discharges from active construction sites are authorized 
by this pennit provided the nonstormwater component of the discharge is in compliance 
with Section II D 5 (Nonstormwater discharges): 

a. Discharges from fire fighting activities; 

b. Fire hydrant flushings; 

c. Waters used to wash vehicles where detergents are not used; 

d. Water used to control dust; 

e. Potable water sources, including waterline flushings; 

f. Water used for hydrostatic testing of new pipeline construction; 

g. Routine external building wash down which does not use detergents; 

h. Pavement wash waters where spills or leaks of toxic or hazardous materials have not 
occurred (unless all spilled material has been removed) and where detergents are not 
used; 

i. Uncontaminated air conditioning or compressor condensate; 

j. Uncontaminated ground water or spring water; 

k. Foundation or footing drains where flows are not contaminated with process materials 
such as solvents; 

I. Uncontaminated excavation dewatering, and 

m. Landscape irrigation. 

E. Releases of hazardous substances or oil in excess of reportable quantities. 
The discharge of hazardous substances or oil in the storm water discharges from the 
construction site shall be prevented or minimized in accordance with the stormwater 
pollution prevention plan for the site. This permit does not relieve the permittee of the 
reporting requirements of 40 CFR Part 110 (2002), 40 CFR Part 117 (2002) and 40 CFR 
Part 302 (2002) or§ 62.1-44.34:19 of the Code of Virginia. 

Where a release containing a hazardous substance or oil in an amount equal to or in 
excess of a reportable quantity established under either 40 CFR Part 110 (2002 ), 40 CFR 
Part 117 (2002) or 40 CFR Part 302 (2002) occurs during a 24-hour period: 
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1. The permittee is required to notify the Department of Environmental Quality and the 
permit issuing authority in accordance with the requirements of Section III G as soon as 
he has knowledge of the discharge; 

2. Where a reiease enters a municipai separate stom1 sewer system (MS4), the pem1ittee 
shall also notify the owner of the MS4 and the Department of Conservation and 
Recreation; and 

3. The stormwater pollution prevention plan required under Section II D of this permit 
must be reviewed to identify measures to prevent the reoccurrence of such releases and to 
respond to such releases, and the plan must be modified where appropriate. 

F. Spills. 
This permit does not authorize the discharge of hazardous substances or oil resulting 
from an on-site spill. 

G. Termination of permit coverage. 

1. The operator of the construction activity may only submit a notice of termination after 
one or more of the following conditions have been met: 

a. Final stabilization has been achieved on all portions of the site for which the operator is 
responsible; 

b. Another operator has assumed control over all areas of the site that have not been 
finally stabilized; 

c. Coverage under an alternative VPDES or VSMP permit has been obtained; or 

d. For residential construction only, temporary stabilization has been completed and the 
residence has been transferred to the homeowner. 

2. The notice of termination must be submitted within 30 days of one of the conditions in 
Section I G I being met. Authorization to discharge terminates seven days after the 
notice of termination is submitted. 

3. The notice of termination shall be signed in accordance with Section III K of this 
permit. 

H. Water quality protection. The permittee must select, install, implement and maintain 
best management practices (BMPs) at the construction site that minimize pollutants in the 
discharge as necessary to meet applicable water quality standards. If there is evidence 
indicating that the stormwater discharges authorized by this permit are causing, have the 
reasonable potential to cause, or are contributing to an excursion above an applicable 
water quality standard, or are causing downstream pollution (as defined in this part), the 
permit issuing authority may take appropriate enforcement action, may require the 
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pennittee to include and implement appropriate controls in the SWPPP to correct the 
problem, and/or may require the permittee to obtain an individual permit in accordance 
with 4VAC50-60-410 B 3. 

SECTION iI 
STORMW ATER POLLUTION PREVENTION PLAN 

A stormwater pollution prevention plan (SWPPP) shall be developed and implemented 
for the construction activity covered by this pennit. SWPPPs shall be prepared in 
accordance with good engineering practices. The SWPPP shall identify potential sources 
of pollution which may reasonably be expected to affect the quality of stormwater 
discharges from the construction site. In addition, the SWPPP shall describe and ensure 
the implementation of practices which will be used to reduce pollutants in stormwater 
discharges from the construction site, and to assure compliance with the terms and 
conditions of this permit. 

The SWPPP requirements of this general permit may be fulfilled by incorporating by 
reference other state, tribal or local plans such as an erosion and sediment control (ESC) 
plan, a spill prevention control and countermeasure (SPCC) plan developed for the site 
under§ 311 of the federal Clean Water Act or best management practices (BMP) 
programs otherwise required for the facility provided that the incorporated plan meets or 
exceeds the SWPPP requirements of Section II D. If an erosion and sediment control plan 
for the construction activity is being incorporated by reference, the referenced plan must 
be approved by the locality in which the construction activity is to occur or by another 
appropriate plan approving authority authorized under the Erosion and Sediment Control 
Regulations ( 4 V AC 50-30) prior to the commencement of construction. All plans 
incorporated by reference into the SWPPP become enforceable under this permit. If a 
plan incorporated by reference does not contain all of the required elements of the 
SWPPP of Section II D, the permittee must develop the missing elements and include 
them in the required SWPPP. 

Once a definable area has been finally stabilized, the operator may mark this on the 
SWPPP and no further SWPPP or inspection requirements apply to that portion of the site 
(e.g., earth disturbing activities around one of three buildings in a complex are done and 
the area is finally stabilized; one mile of a roadway or pipeline project is done and finally 
stabilized, etc.). 

The operator must implement the SWPPP as written from commencement of construction 
activity until final stabilization is complete. 

A. Deadlines for SWPPP preparation and compliance. 

l. The SWPPP shall be prepared prior to submittal of the registration statement and 
provide for compliance with the terms and schedule of the plan beginning with the 
initiation of construction activities. 
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2. For ongoing construction activity involving a change of operator, the new operator 
shall accept and maintain the existing SWPPP, or prepare and implement a new SWPPP 
prior to taking over operations at the site. 

B. Signature, pian review and making pians avaiiabie. 

1. The SWPPP shall be signed in accordance with Section III K. 

2. The SWPPP shall be retained, along with a copy of this permit at the construction site 
from the date of commencement of construction activity to the date of final stabilization. 
Permittees with day-to-day operation control over SWPPP implementation shall have a 
copy of the plan available at a central location on-site for the use of all operators and 
those identified as having responsibilities underthe plan whenever they are on the 
construction site. The SWPPP must be made available, in its entirety, to the department 
and the permitting issuing authority for review at the time of an on-site inspection. 

3. The permittee shall make SWPPPs available upon request to the department; the 
permit issuing authority; a state or local agency approving erosion and sediment plans, 
grading plans, or stormwater management plans; local government officials; or the 
operator of a municipal separate storm sewer system receiving discharges from the site. 

C. Maintaining an updated SWPPP. 

1. The permittee shall amend the SWPPP whenever there is a change in design, 
construction, operation, or maintenance that has a significant effect on the discharge of 
pollutants to surface waters and that has not been previously addressed in the SWPPP. 

2. The SWPPP must be amended if during inspections or investigations by site staff, or 
by local, state or federal officials, it is determined that the discharges are causing water 
quality exceedances, or the SWPPP is ineffective in eliminating or significantly 
minimizing pollutants in storm water discharges from the construction site. 

3. Based on the results of an inspection, the SWPPP must be modified as necessary to 
include additional or modified BMPs designed to correct problems identified. Revisions 
to the SWPPP must be completed within seven calendar days following the inspection. 
Implementation of these additional or modified BMPs must be accomplished as described 
in Section II D 3 b. 

4. The SWPPP must clearly identify for each measure identified in the plan, the 
contractor(s) or subcontractor(s) that will implement the measure. The SWPPP shall be 
amended to identify any new contractor that will implement a measure of the plan. 

D. Stormwater pollution prevention plan contents. 
The SWPPP shall include the following items: 

1. Site and activity description. Each SWPPP shall provide the following information: 
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a. A description of the nature of the construction activity, including the function of the 
project (e.g., low density residential, shopping mall, highway, etc.); 

b. The intended sequence and timing of activities that disturb soi is at the site (e.g., 
grubbing, excavation, grading, utilities and infrastructure installation). 

c. Estimates of the total area expected to be disturbed by excavation, grading, or other 
construction activities including off-site borrow and fill areas; 

d. A description of any other potential pollution sources, such as vehicle fueling, storage 
of fertilizers or chemicals, sanitary waste facilities, etc. 

e. Identification of the nearest receiving waters at or near the construction site that will 
receive discharges from disturbed areas of the project; 

f. The location and description on any discharge associated with industrial activity other 
than construction at the site. This includes stormwater discharges from dedicated asphalt 
plants and dedicated concrete plants that are covered by this permit. 

g. A site map indicating: 

( l) Directions of storm water flow and approximate slopes anticipated after major grading 
activities; 

(2) Areas of soil disturbance and areas of the site which will not be disturbed; 

(3) Locations of major structural and nonstructural controls identified in the SWPPP, 
including those that will be permanent controls that will remain after construction 
activities have been completed; 

( 4) Locations where stabilization practices are expected to occur; 

(5) Surface water bodies (including wetlands); 

(6) Locations where stormwater discharges to a surface water; 

(7) Locations of off-site material, waste, borrow or equipment storage areas covered by 
the plan; 

(8) Locations of other potential pollution sources , such as vehicle fueling, storage of 
chemicals, sanitary waste facilities, etc.; and 

(9) Areas where final stabilization has been accomplished and no further construction
phase permit requirements apply. 
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2. Controls to reduce pollutants. The SWPPP shall include a description of all pollution 
control measures that will be implemented as part of the construction activity to control 
pollutants in stormwater discharges. For each major activity identified in the project 
description, the SWPPP shall clearly describe appropriate control measures, the general 
sequencing during ihe construction process in which the measures wiii be implemented, 
and which operator is responsible for the control measure's implementation. 

a. Erosion and sediment controls. 

(1) Stabilization practices. The SWPPP shall include a description of interim and 
permanent stabilization practices for the site. Site plans should ensure that existing 
vegetation is preserved where attainable and that disturbed portions of the site are 
stabilized. Stabilization practices may include, but are not limited to: temporary seeding, 
permanent seeding, mulching, geotextiles, sod stabilization, vegetative buffer strips, 
protection of trees, preservation of mature vegetation, riprap, gab ions, facines, biologs 
and other appropriate measures. Use of impervious surfaces for stabilization should be 
avoided. 

(a) A record of the dates when major grading activities occur, when construction 
activities temporarily or permanently cease on a portion of the site, and when 
stabilization measures are initiated shall be maintained and included in the SWPPP. 

(b) Except as provided in Section II D 2 a (I) ( c ), ( d) and ( e ), stabilization measures shall 
be initiated as soon as practicable in portions of the site where construction activities 
have temporarily or permanently ceased, but in no case more than seven days after the 
construction activity in that portion of the site has temporarily or permanently ceased. 

( c) Where the initiation of stabilization measures by the seventh day after construction 
activity temporary or permanently ceased is precluded by snow cover or frozen ground 
conditions, stabilization measures shall be initiated as soon as practicable. 

(d) Where construction activity on a portion of the site is temporarily ceased, and earth 
disturbing activities will be resumed within 30 days, temporary stabilization measures do 
not have to be initiated on that portion of the site. 

(e) In drought-stricken areas where initiating perennial vegetative stabilization measures 
is not possible within seven days after construction activity has temporarily or 
permanently ceased, final vegetative stabilization measures shall be initiated as soon as 
practicable. 

(2) Structural practices. The SWPPP shall include a description of structural practices to 
divert flows from exposed soils, retain/detain flows or otherwise limit runoff and the 
discharge of pollutants from exposed areas of the site. Such practices may include, but 
are not limited to: silt fences, earth dikes, drainage swales, sediment traps, check dams, 
subsurface drains, pipe slope drains, level spreaders, storm drain inlet protection, rock 
outlet protection, reinforced soil retaining systems, gabions, and temporary or permanent 
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sediment basins. Structural practices should be located on upland soils to the degree 
attainable. The department and the permit issuing authority encourages the use of a 
combination of erosion and sediment control measures in order to achieve maximum 
pollutant removal. 

(a) Sediment basins: For common drainage locations that serve an area with three or more 
acres disturbed at one time, a temporary ( or permanent) sediment basin providing 3,618 
cubic feet of storage per acre drained, or equivalent control measures, shall be provided 
where attainable until final stabilization of the site. The 3,618 cubic feet of storage area 
per acre drained does not apply to flows from off-site areas and flows from on-site areas 
that are either undisturbed or have undergone final stabilization where such flows are 
diverted around both the disturbed area and the sediment basin. In determining whether 
installing a sediment basin is attainable, the permittee may consider factors such as site 
soils, slope, available area on site, etc. In any event, the permittee must consider public 
safety, especially as it relates to children, as a design factor for the sediment basin and 
alternative sediment controls shall be used where site limitations would preclude a safe 
design. 

(b) For drainage locations which serve three or more acres at one time and where a 
temporary sediment basin or equivalent controls is not attainable, smaller sediment basins 
and/or sediment traps should be used. At a minimum, silt fences, vegetative buffer strips, 
or equivalent sediment controls are required for all down slope boundaries, and for those 
side slope boundaries deemed appropriate as dictated by individual site conditions. 

( c) For drainage locations serving less than three acres, smaller sediment basins or 
sediment traps or both should be used. At a minimum, silt fences, vegetative buffer strips 
or equivalent sediment controls are required for all downslope boundaries, and for those 
side slope boundaries deemed appropriate as dictated by individual site conditions, of the 
construction area unless a sediment basin providing storage for 3,618 cubic feet of 
storage per acre drained is provided. 

b. Management practices. 

(1) All control measures must be properly selected, installed, and maintained in 
accordance with manufacturer specifications and good engineering practices. If periodic 
inspections or other information indicates a control has been used inappropriately, or 
incorrectly, the permittee must replace or modify the control for site situations as soon as 
practicable. 

(2) If sediment escapes the construction site, off-site accumulations of sediment must be 
removed at a frequency sufficient to minimize off-site impacts. 

(3) Litter, construction debris, and construction chemicals exposed to stormwater shall be 
prevented from becoming a pollutant source in stormwater discharges. 

c. Stormwater management. 
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(I) The SWPPP shall include a description of, and all necessary calculations supporting, 
all post-construction stormwater management measures that will be installed during the 
construction process to control pollutants in stonnwater discharges after construction 
operations have been completed. Structurai measures should be placed on upland soils to 
the degree attainable. Such measures must be designed and installed in accordance with 
applicable local and/or state requirements. 

(2) Such measures may include, but are not limited to: stormwater detention structures 
(including dry ponds); stormwater retention structures; flow attenuation by use of open 
vegetated swales and natural depressions; infiltration of runoff on-site; stormwater 
wetlands; sand filters; bioretention systems; water quality structures; and sequential 
systems (which combine several practices). The SWPPP shall include an explanation of 
the technical basis used to select the practices to control pollution and flows that exceed 
predevelopment levels. 

(3) Outflows from a stormwater management facility or storm water conveyance system 
shall be discharged to an adequate channel. In addition, the natural, physical, chemical, 
and biological characteristics and functions of the receiving waters must be maintained 
and protected (e.g., no significant changes in the hydrological regime of the receiving 
water). 

d. Other controls. 

(1) The SWPPP shall describe measures to prevent the discharge of solid materials, 
including building materials, garbage, and debris to surface waters of the state, except as 
authorized by a Clean Water Act § 404 permit. 

(2) Where construction vehicle access routes intersect paved public roads, provisions 
shall be made to minimize the transport of sediment by vehicular tracking onto the paved 
surface. Where sediment is transported onto a public road surface, the road shall be 
cleaned thoroughly at the end of each day. Sediment shall be removed from the roads by 
shoveling or sweeping and transported to a sediment control disposal area. Street 
washing shall be allowed only after sediment is removed in this manner. 

(3) The SWPPP shall ensure and demonstrate compliance with applicable state or local 
waste disposal, sanitary sewer or septic system regulations. 

( 4) The SWPPP shall include a description of construction and waste materials expected 
to be stored on-site with updates as appropriate. The plan shall also include a description 
of controls to reduce pollutants from these materials, including storage practices to 
minimize exposure of the materials to stormwater, and for spill prevention and response. 

(5) The SWPPP shall include a description of pollutant sources from areas other than 
construction (including stormwater discharges from dedicated asphalt plants and 
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dedicated concrete plants), and a description of controls and measures that will be 
implemented at those sites to minimize pollutant discharges. 

e. Applicable state or local programs. 
The SWPPP shaii be consistent with all applicable state or local requirements for erosion 
and sediment control and stonnwater management including updates to the SWPPP as 
necessary to reflect any revisions to applicable state or local requirements for erosion and 
sediment control and stormwater management. 

3. Maintenance of controls. 

a. The SWPPP must include a description and schedule of procedures to maintain in good 
and effective operating conditions vegetation, erosion and sediment control measures and 
other protective measures during construction identified in the site plan. If site 
inspections required by Section II D 4 identify BMPs that are not operating effectively, 
maintenance shall be performed before the next anticipated storm event, or as soon as 
practicable to maintain the continued effectiveness of storm water controls. 

b. If existing BMPs need to be modified or if additional BMPs are necessary for any 
reason, implementation shall be completed before the next anticipated storm event. If 
implementation before the next anticipated storm event is impracticable, the situation 
shall be documented in the SWPPP and alternative BMPs shall be implemented as soon 
as practicable. 

4. Inspections. Inspections by qualified personnel must be conducted of all areas of the 
site disturbed by construction activity, and areas used for storage of materials that are 
exposed to stormwater. "Qualified personnel" means a licensed professional engineer, 
responsible land disturber (RLD), or other knowledgeable person who (i) holds a 
certificate of competence from the board in the area of project inspection; or (ii) is 
enrolled in the board's training program for project inspection or combined administrator 
and successfully completes such program within one year of enrollment. 

a. Inspections shall be conducted at least once every 14 calendar days and within 48 
hours of the end of any runoff producing storm event. Where areas have been finally or 
temporarily stabilized or runoff is unlikely due to winter conditions ( e.g., the site is 
covered with snow or ice, or frozen ground exists) such inspections shall be conducted at 
least once every month. 

b. Inspectors must look for evidence of, or the potential for, pollutants entering the 
stormwater conveyance system. Erosion and sediment control measures identified in the 
SWPPP shall be observed to ensure proper operation. Discharge locations where 
accessible shall be inspected to ascertain whether erosion and sediment control measures 
are effective in preventing significant impacts to receiving waters. Where discharge 
locations are inaccessible, nearby downstream locations shall be inspected to the extent 
that such inspections are practicable. Locations where vehicles enter or exit the site shall 
be inspected for evidence of off-site sediment tracking. 
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c. Utility line installation, pipeline construction, and other examples of long, narrow, 
1 inear construction activities may limit the access of inspection personnel to the areas 
described in Section II D 4 b. Inspection of these areas could require that vehicles 
compromise temporarily or even permanently stabilized areas, cause additional 
disturbance of soils, and increase the potential for erosion. In these circumstances, 
controls must be inspected on the same frequencies as other construction projects, but 
representative inspections may be performed. For representative inspections, personnel 
must inspect controls along the construction site for 0.25 miles above and below each 
access point where a roadway, undisturbed right-of-way, or other similar feature 
intersects the construction site and allows access to the areas described above. The 
conditions of the controls along each inspected 0.25-mile segment may be considered as 
representative of the condition of controls along that reach extending from the end of the 
0.25-mile segment to either the end of the next 0.25-mile segment, or to the end of the 
project, whichever occurs first. Inspection locations must be listed in the report required 
by Section II D 4 e. 

d. Based on the results of the inspection, the site and activity description identified in the 
plan in accordance with Section II D 1 of this permit and pollution prevention measures 
identified in the SWPPP in accordance with Section II D 2 of this permit shall be revised 
as appropriate within seven calendar days following the inspection. 

e. A report summarizing the scope of the inspection, names and qualifications of 
personnel making the inspection, the dates of the inspection, major observations relating 
to the implementation of the SWPPP, and actions taken in accordance with Section II D 4 
d of the permit shall be made and retained as part of the SWPPP in accordance with 
Section III B of this permit. Major observations should include: 

( 1) The location(s) of discharges of sediment or other pollutants from the site; 

(2) Location(s) of BMPs that need to be maintained; 

(3) Location( s) of BMPs that failed to operate as designed or proved inadequate for a 
particular location; 

(4) Location(s) where additional BMPs are needed that did not exist at the time of 
inspection; and 

(5) Corrective action required including any changes to the SWPPP that are necessary 
and implementation dates. 

The reports shall identify any incidents of noncompliance. Where a report does not 
identify any incidents of noncompliance, the report shall contain a certification that the 
facility is in compliance with the stormwater pollution prevention plan and this permit. 
The report shall be signed in accordance with Section III K of this permit. 
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5. Nonstom1water discharge management. The SWPPP shall identify all allowable 
sources of nonstormwater discharges listed in Section I D 2 of this permit that are 
combined with stormwater discharges from the construction activity at the site, except for 
flows from fire fighting activities. The SWPPP shall identify and ensure the 
implementation of appropriate pollution prevention measures for the nonstonnwater 
components of the discharge. 

SECTION III 
CONDITIONS APPLICABLE TO ALL VSMP PERMITS 

NOTE: Monitoring is not required for this permit. If you choose to monitor your 
storm water discharges or BMPs, you must comply with the requirements of subsections 
A, B, and C, as appropriate. 

A. Monitoring. 

1. Samples and measurements taken for the purpose of monitoring shall be representative 
of the monitoring activity. 

2. Monitoring shall be conducted according to procedures approved under 40 CFR Part 
136 or alternative methods approved by the U.S. Environmental Protection Agency, 
unless other procedures have been specified in this permit. 

3. The permittee shall periodically calibrate and perform maintenance procedures on all 
monitoring and analytical instrumentation at intervals that will ensure accuracy of 
measurements. 

B. Records. 

1. Records of monitoring information shall include: 

a. The date, exact place, and time of sampling or measurements; 

b. The individual(s) who performed the sampling or measurements; 

c. The date(s) and time(s) analyses were performed; 

d. The individual(s) who performed the analyses; 

e. The analytical techniques or methods used; and 

f. The results of such analyses. 

2. The permittee shall retain records of all monitoring information, including all 
calibration and maintenance records and all original strip chart recordings for continuous 

\ monitoring instrumentation, copies of all reports required by this permit, and records of 
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all data used to complete the registration statement for this pennit, for a period of at least 
three years from the date of the sample, measurement, report or request for coverage. 
This period of retention shall be extended automatically during the course of any 
unresolved litigation regarding the regulated activity or regarding control standards 
appiicabie to the permittee, or as requested by the board. 

C. Reporting monitoring results. 

1. The permittee shall submit the results of the monitoring required by this permit not 
later than the 10th day of the month after monitoring takes place, unless another reporting 
schedule is specified elsewhere in this permit. Monitoring results shall be submitted to 
the permit issuing authority. 

2. Monitoring results shall be reported on a discharge monitoring report (DMR) or on 
forms provided, approved or specified by the department. 

3. If the permittee monitors any pollutant specifically addressed by this permit more 
frequently than required by this pem1it using test procedures approved under 40 CFR Part 
136 or using other test procedures approved by the U.S. Environmental Protection 
Agency or using procedures specified in this permit, the results of this monitoring shall 
be included in the calculation and reporting of the data submitted in the DMR or 
reporting form specified by the department. 

4. Calculations for all limitations which require averaging of measurements shall utilize 
an arithmetic mean unless otherwise specified in this permit. 

D. Duty to provide information. The permittee shall furnish to the permit issuing 
authority, within a reasonable time, any information which the permit issuing authority 
may request to determine whether cause exists for modifying, revoking and reissuing, or 
terminating this permit or to determine compliance with this permit. The permit issuing 
authority may require the permittee to furnish, upon request, such plans, specifications, 
and other pertinent information as may be necessary to determine the effect of the wastes 

· from his discharge on the quality of state waters, or such other information as may be 
necessary to accomplish the purposes of the Virginia Storm water Management Act . The 
permittee shall also furnish to the permit issuing authority, upon request, copies of 
records required to be kept by this permit. 

E. Compliance schedule reports. Reports of compliance or noncompliance with, or any 
progress reports on, interim and final requirements contained in any compliance schedule 
of this permit shall be submitted no later than 14 days following each schedule date. 

F. Unauthorized discharges. Except in compliance with this permit or another permit 
issued by the permit issuing authority or the Department of Environmental Quality, it 
shall be unlawful for any person to: 
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1. Discharge into state waters sewage, industrial wastes, other wastes, or any noxious or 
deleterious substances; or 

2. Otherwise alter the physical, chemical or biological properties of such state waters and 
make them detrimental to the pubiic heaith, or to animal or aquatic lite, or to the use of 
such waters for domestic or industrial consumption, or for recreation, or for other uses. 

G. Reports of unauthorized discharges. Any permittee who discharges or causes or allows 
a discharge of sewage, industrial waste, other wastes or any noxious or deleterious 
substance into or upon state waters in violation of Section III F, or who discharges or 
causes or allows a discharge that may reasonably be expected to enter state waters in 
violation of Section III F, shall notify the department, the Department of Environmental 
Quality, and the permit issuing authority of the discharge immediately upon discovery of 
the discharge, but in no case later than 24 hours after said discovery. A written report of 
the unauthorized discharge shall be submitted to the department, the Department of 
Environmental Quality, and the permit issuing authority within five days of discovery of 
the discharge. The written report shall contain: 

1. A description of the nature and location of the discharge; 

2. The cause of the discharge; 

3. The date on which the discharge occurred; 

4. The length of time that the discharge continued; 

5. The volume of the discharge; 

6. If the discharge is continuing, how long it is expected to continue; 

7. If the discharge is continuing, what the expected total volume of the discharge will be; 
and 

8. Any steps planned or taken to reduce, eliminate and prevent a recurrence of the present 
discharge or any future discharges not authorized by this permit. 

Discharges reportable to the department, the Department of Environmental Quality, and 
the permit issuing authority under the immediate reporting requirements of other 
regulations are exempted from this requirement. 

H. Reports of unusual or extraordinary discharges. If any unusual or extraordinary 
discharge including a bypass or upset should occur from a facility and the discharge 
enters or could be expected to enter state waters, the permittee shall promptly notify, in 
no case later than 24 hours, the department, the Department of Environmental Quality, 
and the permit issuing authority by telephone after the discovery of the discharge. This 

·1 notification shall provide all available details of the incident, including any adverse 
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effects on aquatic life and the known number of fish killed. The permittee shall reduce 
the report to writing and shall submit it to the department, the Department of 
Environmental Quality, and the permit issuing authority within five days of discovery of 
the discharge in accordance with Part Section III I 2. Unusual and extraordinary 
discharges include but are not iimited to any discharge resuiting from: 

I. Unusual spillage of materials resulting directly or indirectly from processing 
operations; 

2. Breakdown of processing or accessory equipment; 

3. Failure or taking out of service some or all of the facilities; and 

4. Flooding or other acts of nature. 

I. Reports of noncompliance. The pennittee shall report any noncompliance which may 
adversely affect state waters or may endanger public health. 

I. An oral report shall be provided within 24 hours from the time the permittee becomes 
aware of the circumstances. The following shall be included as information which shall 
be reported within 24 hours under this paragraph: 

a. Any unanticipated bypass; and 

b. Any upset which causes a discharge to surface waters. 

2. A written report shall be submitted within five days and shall contain: 

a. A description of the noncompliance and its cause; 

b. The period of noncompliance, including exact dates and times, and if the 
noncompliance has not been corrected, the anticipated time it is expected to continue; and 

c. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the 
noncompliance. 
The permit issuing authority may waive the written report on a case-by-case basis for 
reports of noncompliance under Section III I if the oral report has been received within 
24 hours and no adverse impact on state waters has been reported. 

3. The permittee shall report all instances of noncompliance not reported under Section 
III I I or 2 in writing at the time the next monitoring reports are submitted. The reports 
shall contain the information listed in Section III I 2. 

NOTE: The immediate (within 24 hours) reports required in Section III G, Hand I may 
be made to the department's Urban Program's Section of the Division of Soil and Water 
Conservation. Reports may be made by telephone or by fax. For reports outside normal 
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working hours, leaving a recorded message shall fulfill the immediate reporting 
requirement. For emergencies, the Virginia Department of Emergency Management 
maintains a 24 hour telephone service at 1-800-468-8892. 

4. Where the permittee becomes aware that it failed to submit any relevant facts in a 
permit application, or submitted incorrect information in a permit application or in any 
report to the department, it shall promptly submit such facts or information. 

J. Notice of planned changes. 

I. The permittee shall give notice to the permit issuing authority as soon as possible of 
any planned physical alterations or additions to the permitted facility. Notice is required 
only when: 

a. The permittee plans an alteration or addition to any building, structure, facility, or 
installation from which there is or may be a discharge of pollutants, the construction of 
which commenced: 

(I) After promulgation of standards of performance under § 306 of the federal Clean 
Water Act which are applicable to such source; or 

(2) After proposal of standards of performance in accordance with§ 306 of the Clean 
Water Act which are applicable to such source, but only if the standards are promulgated 
in accordance with§ 306 within 120 days of their proposal; 

b. The alteration or addition could significantly change the nature or increase the quantity 
of pollutants discharged. This notification applies to pollutants which are not subject to 
effluent limitations in this permit; or 

2. The permittee shall give advance notice to the permit issuing authority of any planned 
changes in the permitted facility or activity which may result in noncompliance with 
permit requirements. 

K. Signatory requirements. 

1. Registration statement. All registration statements shall be signed as follows: 

a. For a corporation: by a responsible corporate officer. For the purpose of this section, a 
responsible corporate officer means: (i) a president, secretary, treasurer, or vice-president 
of the corporation in charge of a principal business function, or any other person who 
performs similar policy-making or decision-making functions for the corporation; or (ii) 
the manager of one or more manufacturing, production, or operating facilities, provided 
the manager is authorized to make management decisions that govern the operation of the 
regulated facility including having the explicit or implicit duty of making major capital 
investment recommendations, and initiating and directing other comprehensive measures 
to assure long term environmental compliance with environmental laws and regulations; 
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the manager can ensure that the necessary systems are established or actions taken to 
gather complete and accurate infonnation for permit application requirements; and where 
authority to sign documents has been assigned or delegated to the manager in accordance 
with corporate procedures; 

b. For a partnership or sole proprietorship: by a general partner or the proprietor, 
respectively; or 

c. For a municipality, state, federal, or other public agency: by either a principal 
executive officer or ranking elected official. For purposes of this section, a principal 
executive officer of a public agency includes: (i) the chief executive officer of the agency 
or (ii) a senior executive officer having responsibility for the overall operations of a 
principal geographic unit of the agency. 

2. Reports, etc. All reports required by permits and other information requested by the 
board shall be signed by a person described in Section III K 1 or by a duly authorized 
representative of that person. A person is a duly authorized representative only if: 

a. The authorization is made in writing by a person described in Section III K l; 

b. The authorization specifies either an individual or a position having responsibility for 
the overall operation of the regulated facility or activity such as the position of plant 
manager, operator of a well or a well field, superintendent, position of equivalent 
responsibility, or an individual or position having overall responsibility for environmental 
matters for the company. (A duly authorized representative may thus be either a named 
individual or any individual occupying a named position); and 

c. The written authorization is submitted to the department. 

3. Changes to authorization. If an authorization under Section III K 2 is no longer 
accurate because a different individual or position has responsibility for the overall 
operation of the facility, a new authorization satisfying the requirements of Section III K 
2 shall be submitted to the permit issuing authority prior to or together with any reports or 
information to be signed by an authorized representative. 

4. Certification. Any person signing a document under Section III K 1 or 2 shall make the 
following certification: 

"I certify under penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the information submitted. Based on my 
inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations." 

2Hl V2036 



L. Duty to comply. The permittee shall comply with all conditions of this permit. Any 
pem1it noncompliance constitutes a violation of the Virginia Storm water Management 
Act and the Clean Water Act, except that noncompliance with certain provisions of this 
permit may constitute a vioiation of the Virginia Storm water Management Act but not the 
Clean Water Act. Permit noncompliance is grounds for enforcement action; for permit 
termination, revocation and reissuance, or modification; or denial of a permit renewal 
application. 

The permittee shall comply with effluent standards or prohibitions established under§ 
307(a) of the Clean Water Act for toxic pollutants within the time provided in the 
regulations that establish these standards or prohibitions or standards for sewage sludge 
use or disposal, even if this permit has not yet been moditied to incorporate the 
requirement. 

M. Duty to reapply. If the permittee wishes to continue an activity regulated by this 
permit after the expiration date of this permit, the permittee shall submit a new 
registration statement at least 90 days before the expiration date of the existing permit, 
unless permission for a later date has been granted by the board. The board shall not 
grant permission for registration statements to be submitted later than the expiration date 
of the existing permit. 

N. Effect of a permit. This permit does not convey any property rights in either real or 
personal property or any exclusive privileges, nor does it authorize any injury to private 
property or invasion of personal rights, or any infringement of federal, state or local law 
or regulations. 

0. State law. Nothing in this pem1it shall be construed to preclude the institution of any 
legal action under, or relieve the permittee from any responsibilities, liabilities, or 
penalties established pursuant to any other state law or regulation or under authority 
preserved by § 510 of the Clean Water Act. Except as provided in permit conditions on 
"bypassing" (Section III U), and "upset" (Section III V) nothing in this permit shall be 
construed to relieve the permittee from civil and criminal penalties for noncompliance. 

P. Oil and hazardous substance liability. Nothing in this permit shall be construed to 
preclude the institution of any legal action or relieve the permittee from any 
responsibilities, liabilities, or penalties to which the permittee is or may be subject under 
§§ 62.1-44.34: 14 through 62.1-44.34:23 of the State Water Control Law. 

Q. Proper operation and maintenance. The permittee shall at all times properly operate 
and maintain all facilities and systems of treatment and control ( and related 
appurtenances) which are installed or used by the permittee to achieve compliance with 
the conditions of this permit. Proper operation and maintenance also includes effective 
plant performance, adequate funding, adequate staffing, and adequate laboratory and 
process controls, including appropriate quality assurance procedures. This provision 
requires the operation of back-up or auxiliary facilities or similar systems which are 
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installed by the permittee only when the operation is necessary to achieve compliance 
with the conditions of this permit. 

R. Disposal of solids or sludges. Solids, sludges or other pollutants removed in the 
course of treatment or management of poiiutants shaii be disposed of in a manner so as to 
prevent any pollutant from such materials from entering state waters. 

S. Duty to mitigate. The permittee shall take all reasonable steps to minimize or prevent 
any discharge in violation of this permit which has a reasonable likelihood of adversely 
affecting human health or the environment. 

T. Need to halt or reduce activity not a defense. It shall not be a defense for a permittee 
in an enforcement action that it would have been necessary to halt or reduce the permitted 
activity in order to maintain compliance with the conditions of this permit. 

U. Bypass. 

I. "Bypass" means the intentional diversion of waste streams from any portion of a 
treatment facility. The permittee may allow any bypass to occur which does not cause 
effluent limitations to be exceeded, but only if it also is for essential maintenance to 
ensure efficient operation. These bypasses are not subject to the provisions of Section III 
U 2 and 3. 

2. Notice. 

a. Anticipated bypass. If the permittee knows in advance of the need for a bypass, prior 
notice shall be submitted, if possible at least 10 days before the date of the bypass. 

b. Unanticipated bypass. The pennittee shall submit notice of an unanticipated bypass as 
required in Section III I. 

3. Prohibition of bypass. 

a. Bypass is prohibited, and the permit issuing authority may take enforcement action 
against a permittee for bypass unless: 

(I) Bypass was unavoidable to prevent loss oflife, personal injury, or severe property 
damage; 

(2) There were no feasible alternatives to the bypass, such as the use of auxiliary 
treatment facilities, retention of untreated wastes, or maintenance during normal periods 
of equipment downtime. This condition is not satisfied if adequate back-up equipment 
should have been installed in the exercise of reasonable engineering judgment to prevent 
a bypass which occurred during normal periods of equipment downtime or preventive 
maintenance; and 
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(3) The permittee submitted notices as required under Section III U 2. 

b. The permit issuing authority may approve an anticipated bypass, after considering its 
adverse effects, if the pem1it issuing authority detennines that it wilI meet the three 
conditions listed in Section III U 3 a. 

V. Upset. 

1. An upset constitutes an affirmative defense to an action brought for noncompliance 
with technology-based permit effluent limitations if the requirements of Section III V 2 
are met. A determination made during administrative review of claims that 
noncompliance was caused by upset, and before an action for noncompliance, is not a 
final administrative action subject to judicial review. 

2. A permittee who wishes to establish the affirmative defense of upset shall demonstrate, 
through properly signed, contemporaneous operating logs or other relevant evidence that: 

a. An upset occurred and that the permittee can identify the cause(s) of the upset; 

b. The permitted facility was at the time being properly operated; 

c. The permittee submitted notice of the upset as required in Section III I; and 

d. The permittee complied with any remedial measures required under Section III S. 

3. In any enforcement proceeding, the permittee seeking to establish the occurrence of an 
upset has the burden of proof. 

W. Inspection and entry. The permittee shall allow the director as the Board's designee, 
or an authorized representative (including an authorized contractor acting as a 
representative of the administrator), upon presentation of credentials and other documents 
as may be required by law to: 

1. Enter upon the permittee's premises where a regulated facility or activity is located or 
conducted, or where records must be kept under the conditions of this permit; 

2. Have access to and copy, at reasonable times, any records that must be kept under the 
conditions of this permit; 

3. Inspect at reasonable times any facilities, equipment (including monitoring and control 
equipment), practices, or operations regulated or required under this permit; and 

4. Sample or monitor at reasonable times, for the purposes of ensuring permit compliance 
or as otherwise authorized by the Clean Water Act and the Virginia Stormwater 
Management Act, any substances or parameters at any location. 
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For purposes of this section, the time for inspection shall be deemed reasonable during 
regular business hours, and whenever the facility is discharging. Nothing contained 
herein shall make an inspection unreasonable during an emergency. 

X. Pennit actions. Permits may be modified, revoked and reissued, or terminated for 
cause. The filing of a request by the permittee for a permit modification, revocation and 
reissuance, or termination, or a notification of planned, changes or anticipated 
noncompliance does not stay any pennit condition. 

Y. Transfer of permits. 

1. Permits are not transferable to any person except after notice to the permit issuing 
authority. Except as provided in Section III Y 2, a permit may be transferred by the 
permittee to a new owner or operator only if the permit has been modified or revoked and 
reissued, or a minor modification made, to identify the new permittee and incorporate 
such other requirements as may be necessary under the Virginia Stormwater Management 
Act and the Clean Water Act. 

2. As an alternative to transfers under Section III Y 1, this pem1it may be automatically 
transferred to a new permittee if: 

a. The current permittee notifies the permit issuing authority at least 30 days in advance 
of the proposed transfer of the title to the facility or property; 

b. The notice includes a written agreement between the existing and new permittees 
containing a specific date for transfer of permit responsibility, coverage, and liability 
between them; and 

c. The permit issuing authority does not notify the existing permittee and the proposed 
new permittee of its intent to modify or revoke and reissue the permit. If this notice is 
not received, the transfer is effective on the date specified in the agreement mentioned in 
Section III Y 2 b. 

Z. Severability. The provisions of this permit are severable, and if any provision of this 
permit or the application of any provision of this permit to any circumstance, is held 
invalid, the application of such provision to other circumstances and the remainder of this 
permit shall not be affected thereby. 
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Page I of 3 

DISCHARGE AUTHORIZATION AND SPECIAL CONDITIONS 

A. Coverage under this permit. 

l. During the period beginning with the date of coverage under this general permit and lasiing uniil 
the permit's expiration date, the permittee is authorized to discharge storm water from 
construction activities. 

2. This permit also authorizes storm water discharges from off-site support activities (e.g., concrete 
or asphalt batch plants, equipment staging yards, material storage areas, excavated material 
disposal areas, borrow areas) provided that: 

a. The support activity is directly related to a construction site that is required to have VPDES 
permit coverage for discharges of storm water associated with construction activity; 

b. The support activity is not a commercial operation serving multiple unrelated construction 
projects by different operators, and does not operate beyond the completion of the construction 
activity at the last construction project it supports; and 

c. Appropriate controls and pollution prevention measures for the discharges from the support 
activity areas are identified in the storm water pollution prevention plan required for the 
construction activity under Part II D of this permit. 

3. There shall be no discharge of floating solids or visible foam in other than trace amounts. 
J 
,, B. Limitation on coverage. 

I. Post-construction discharges. This permit does not authorize storm water discharges that 
originate from the site after construction activities have been completed and the site, including 
any temporary support activity site, has undergone final stabilization. Post-construction 
industrial storm water discharges may need to be covered by a separate VPDES permit. 

2. Discharges mixed with nonstorm water. This permit does not authorize discharges that are mixed 
with sources of nonstorm water, other than those discharges which are identified in Part ID 2 
(Exceptions to prohibition of nonstorm water discharges) and are in compliance with Part II D 5 
(Nonstorm water discharge management). 

3. Discharges covered by another permit. This permit does not authorize storm water discharges 
associated with construction activity that have been covered under an individual permit or 
required to obtain coverage under an alternative general permit in accordance with Part III X. 

4. TMDL limitation. Discharges to waters for which a "total maximum daily load" (TMDL) 
allocation for sediment or a parameter that addresses sediment (such as total suspended solids, 
turbidity, or siltation) has been established by the board and approved by EPA are not eligible for 
coverage under this permit unless the storm water pollution prevention plan (SWPPP) developed 
by the operator incorporates measures and controls that are consistent with the assumptions and 
requirements of such J'MDL. To be eligible for coverage under this general permit, the SWPPP 
must incorporate any conditions applicable to discharges from the construction site that are 
necessary for consistency with the assumptions and requirements of the TMDL. If a specific 
wasteload allocation has been established that would apply to discharges from the construction 
site, the operator must incorporate that allocation into the SWPPP and implement necessary steps 
to meet that allocation. 
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3. The storm water pollution prevention plan required under Part II D of this permit must be 
reviewed to identify measures to prevent the reoccurrence of such releases and to respond to such 
releases, and the plan must be modified where appropriate. 

F. Spills. 

This permit does not authorize the discharge of hazardous substances or oil resulting from an on-site 
spill. 

G. Termination of permit coverage. 

1. The operator of the construction activity may only submit a notice of termination after one or 
more of the following conditions have been met: 

a. Final stabilization has been achieved on all portions of the site for which the operator is 
responsible; 

b. Another operator has assumed control over all areas of the site that have not been finally 
stabilized; 

c. Coverage under an alternative VPDES permit has been obtained; or 

d. For residential construction only, temporary stabilization has been completed and the 
residence has been transferred to the homeowner. 

2. The notice of termination must be submitted within 30 days of one of the conditions in Part I G 1 
being met. Authorization to discharge terminates seven days after the notice of termination is 
submitted. 

3. The notice of termination shall be signed in accordance with Part III K of this permit. 

H. Water quality protection. The permittee must select, install, implement and maintain best 
management practices (BMPs) at the construction site that minimize pollutants in the discharge as 
necessary to meet applicable water quality standards. If there is evidence indicating that the storm 
water discharges authorized by this permit are causing, have the reasonable potential to cause, or 
are contributing to an excursion above an applicable water quality standard, or are causing 
downstream pollution (as defined in § 62.1-44.3 of the Code of Virginia), the board may take 
appropriate enforcement action, may require the permittee to include and implement appropriate 
controls in the SWPPP to correct the problem, and/or may require the permittee to obtain an 
iµdividual permit in accordance with 9 VAC 25-31-170 B 3. 
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STORM WATER POLLUTION PREVENTION PLAN 

A storm water pollution prevention plan (SWPPP) shall be developed and implemented for the 
construction activity covered by this permit. SWPPPs shall be prepared in accordance with good 
engineering practices. The SWPPP shall identify potential sources of pollution which may reasonably 
be expected to affect the quality of storm water discharges from the construction site. In addition, the 
SWPPP shall describe and ensure the implementation of practices which will be used to reduce 
pollutants in storm water discharges from the construction site, and to assure compliance with the 
terms and conditions of this permit. 

The SWPPP requirements of this general permit may be fulfilled by incorporating by reference other 
state, tribal or local plans such as an erosion and sediment control (ESC) plan, a spill prevention 
control and countermeasure (SPCC) plan developed for the site under§ 311 of the federal Clean Water 
Act or best management practices (BMP) programs otherwise required for the facility provided that the 
incorporated plan meets or exceeds the SWPPP requirements of Part II D. If an erosion and sediment 
control plan for the construction activity is being incorporated by reference, the referenced plan must 
be approved by the locality in which the construction activity is to occur or by another appropriate plan 
approving authority authorized under the Erosion and Sediment Control Regulations (4 VAC 50-30) 
prior to the commencement of construction. All plans incorporated by reference into the SWPPP 
become enforceable under this permit. If a plan incorporated by reference does not contain all of the 
required elements of the SWPPP of Part II D, the permittee must develop the missing elements and 

\ include them in the required SWPPP. 
I 

j 
/ 

Once a definable area has been finally stabilized, the operator may mark this on the SWPPP and no 
further SWPPP or inspection requirements apply to that portion of the site (e.g., earth disturbing 
activities around one of three buildings in a complex are done and the area is finally stabilized; one 
mile of a roadway or pipeline project is done and finally stabilized, etc.). 

The operator must implement the SWPPP as written from commencement of construction activity until 
final stabilization is complete. 

A. Deadlines for SWPPP preparation and compliance. 

1. The SWPPP shall be prepared prior to submittal of the registration statement and provide for 
compliance with the terms and schedule of the plan beginning with the initiation of construction 

, activities. 

2. For ongoing construction activity involving a change of operator, the new operator shall accept 
and maintain the existing SWPPP, or prepare and implement a new SWPPP prior to taking over 
operations at the site. 

B. Signature, plan review and making plans available. 

1. The SWPPP shall be signed in accordance with Part III K. 

2. The SWPPP shall be 1etained, along with a copy of this permit at the construction site from the 
date of commencement of construction activity to the date of final stabilization. Permittees with 
day-to-day operation control over SWPPP implementation shall have a copy of the plan available 
at a central location on-site for the use of all operators and those identified as having 
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(1) Directions of storm water flow and approximate slopes anticipated after major grading 
acti vi ti es; 

(2) Areas of soil disturbance and areas of the site which will not be disturbed; 

(3 l Locations of maior structural and nonstructural controls identified in the SWPPP, 
• , J 

including those that will be permanent controls that will remain after construction 
activities have been completed; 

(4) Locations where stabilization practices are expected to occur; 

(5) Surface water bodies (including wetlands); 

(6) Locations where storm water discharge:s. to a surface water; 

(7) Locations of off-site material, waste, borrow or equipment storage areas covered by the 
plan; 

(8) Locations of other potential pollution sources , such as vehicle fueling, storage of 
chemicals, sanitary waste facilities, etc.; and 

(9) Areas where final stabilization has been accomplished and no further construction-phase 
permit requirements apply. 

2. Controls to reduce pollutants. The SWPPP shall include a description of all pollution control 
measures that will be implemented as part of the construction activity to control pollutants in 
storm water discharges. For each major activity identified in the project description, the SWPPP 
shall clearly describe appropriate control measures, the general sequencing during the 
construction process in which the measures will be implemented, and which operator is 
responsible for the control measure's implementation. 

a. Erosion and sediment controls. 

(1) Stabilization practices. The SWPPP shall include a description of interim and permanent 
stabilization practices for the site. Site plans should ensure that existing vegetation is 
preserved where attainable and that disturbed portions of the site are stabilized. 
Stabilization practices may include, but are not limited to: temporary seeding, permanent 
seeding, mulching, geotextiles, sod stabilization, vegetative buffer strips, protection of 
trees, preservation of mature vegetation, riprap, gabions, facines, biologs and other 
appropriate measures. Use of impervious surfaces for stabilization should be avoided. 

(a) A record of the dates when major grading activities occur, when construction 
activities temporarily or permanently cease on a portion of the site, and when 
stabilization measures are initiated shall be maintained and included in the SWPPP. 

(b) Except as provided in Part II D 2 a (1) (c), (d) and (e), stabilization measures shall be 
initiated as soon as practicable in portions of the site where construction activities 
have temporarily or permanently ceased, but in no case more than seven days after the 
construction activity in that portion of the site has temporarily or permanently ceased. 

(c) Where the initiation of stabilization measures by the seventh day after construction 
activity temporary or permanently ceased is precluded by snow cover or frozen 
ground conditions, stabilization measures shall be initiated as soon as practicable. 
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or other information indicates a ,c:ontrol has been used inappropriately, or incorrectly, the 
perrnittee must replace or modify the control for site situations as soon as practicable. 

(2) If sediment escapes the construction site, off-site accumulations of sediment must be 
removed at a frequency sufficient to n1inirr1jze off-site impacts. 

(3) Litter, construction debris, and construction chemicals exposed to storm water shall be 
prevented from becoming a pollutant source in storm water discharges. 

c. Storm water management. 

(1) The SWPPP shall include a description of all post-construction storm water management 
measures that will be installed during the construction process to control pollutants in 
storm water discharges after construction operations have been completed. Structural 
measures should be placed on upland soils to the degree attainable. Such measures must 
be designed and installed in accordance with applicable local and/or state requirements. 

(2) Such measures may include, but are not limited to: storm water detention structures 
(including dry ponds); storm water retention structures; flow attenuation by use of open 
vegetated swales and natural depressions; infiltration of runoff on-site; storm water 
wetlands; sand filters; bioretention systems; water quality structures; and sequential 
systems (which combine several practices). The SWPPP shall include an explanation of 
the technical basis used to select the practices to control pollution where flows exceed 
predevelopment levels. 

(3) Velocity dissipation devices shall be placed at discharge locations and along the length of 
any outfall channel to provide a nonerosive flow velocity from the structure to a water 
course so that the natural physical and biological characteristics and functions are 
maintained and protected (e.g., no significant changes in the hydrological regime of the 
receiving water). 

d. Other controls. 

(1) The SWPPP shall describe measures to prevent the discharge of solid materials, including 
building materials, garbage, and debris to surface waters of the state, except as authorized 
by a Clean Water Act§ 404 permit. 

(2) Where construction vehicle access routes intersect paved public roads, provisions shall be 
made to minimize the transport of sediment by vehicular tracking onto the paved surface. 
Where sediment is transported onto a public road surface, the road shall be cleaned 
thoroughly at the end of each day. Sediment shall be removed from the roads by 
shoveling or sweeping and transported to a sediment control disposal area. Street 
washing shall be allowed only after sediment is removed in this manner. 

(3) The SWPPP shall ensure and demonstrate compliance with applicable state or local waste 
disposal, sanitary sewer or septic system regulations. 

(4) The SWPPP shall include a description of construction and waste materials expected to be 
stored on-site with updates as appropriate. The plan shall also include a description of 
controls to reduce pollutants from these materials, including storage practices to minimize 
exposure of the materials to storm water, and for spill prevention and response. 
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c. Utility line installation, pipeline construction, and other examples of long, narrow, linear 
construction activities may limit the access of inspection personnel to the areas described in 
Part II D 4 b. Inspection of these areas could require that vehicles compromise temporarily or 
even permanently stabilized areas, cause additional disturbance of soils, and increase the 
potential for erosion. In these circumstances, controls must be inspected on the same 
frequencies as other construction projects, but representative inspections may be performed. 
For representative inspections, personnel must inspect controls along the construction site for 
0.25 miles above and below each access point where a roadway, undisturbed right-of-way, or 
other similar feature intersects the construction site and allows access to the areas described 
above. The conditions of the controls along each inspected 0.25-mile segment may be 
considered as representative of the condition of controls along that reach extending from the 
end of the 0.25-rnile segment to either the end oLthe next 0.25-mile segment, or to the end of 
the project, whichever occurs first. Inspection locations must be listed in the report required by 
Part II D 4 e. 

d. Based on the results of the inspection, the site and activity description identified in the plan in 
accordance with Part II D 1 of this permit and pollution prevention measures identified in the 
SWPPP in accordance with Part II D 2 of this permit shall be revised as appropriate within 
seven calendar days following the inspection. 

e. A report summarizing the scope of the inspection, names and qualifications of personnel 
making the inspection, the dates of the inspection, major observations relating to the 
implementation of the SWPPP, and actions taken in accordance with Part II D 4 d of the permit 
shall be made and retained as part of the SWPPP in accordance with Part IDB of this permit. 
Major observations should include: 

(1) The location(s) of discharges of sediment or other pollutants from the site; 

(2) Location(s) of BMPs that need to be maintained; 

(3) Location(s) of BMPs that failed to operate as designed or proved inadequate for a particular 
location; 

(4) Location(s) where additional BMPs are needed that did not exist at the time of inspection; 
and 

(5) Corrective action required including any changes to the SWPPP that are necessary and 
implementation dates. 

The reports shall identify any incidents of noncompliance. Where a report does not identify 
any incidents of noncompliance, the report shall contain a certification that the facility is in 
compliance with the storm water pollution prevention plan and this permit. The report shall be 
signed in accordance with Part III K of this permit. 

5. Nonstorm water discharge management. The SWPPP shall identify all allowable sources of 
nonstonn water discharges listed in Part I D 2 of this permit that are combined with storm water 
discharges from the construction activity at the site, except for flows from fire fighting activities. 
The SWPPP shall identify and ensure the implementation of appropriate pollution prevention 
measures for the nonstonn water components of the discharge. 
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CONDITIONS APPLICABLE TO All VPDES PERMITS 

NOTE: Monitoring is not required for this permit. If you choose to monitor your storm water 
discharges or BlVIPs, you must comply with the requirements of subsections A, B, and C, as 
appropriate. 

A. Monitoring. 

I. Samples and measurements taken as required by this permit shall be representative of the 
monitored activity. 

2. Monitoring shall be conducted according to procedures approved under 40 CFR Part 136 or 
altemati\'e" methods approved by the U.S. Environmental Protection Agency, unless other 
procedures have been specified in this permit. 

3. The permittee shall periodically calibrate and perform maintenance procedures on all monitoring 
and analytical instrumentation at intervals that will ensure accuracy of measurements. 

B. Records. 

' 

1. Records of monitoring information shall include: 

a. The date, exact place, and time of sampling or measurements; 

b. The individual(s) who performed the sampling or measurements; 

c. The date(s) and time(s) analyses were performed; 

d. The individual(s) who performed the analyses; 

e. The analytical techniques or methods used; and 

f. The results of such analyses. 

2. Except for records of monitoring information required by this permit related to the permittee's 
sewage sludge use and disposal activities, which shall be retained for a period of at least five 
years, the permittee shall retain records of all monitoring information, including all calibration 
and maintenance records and all original strip chart recordings for continuous monitoring 
instrumentation, copies of all reports required by this permit, and records of all data used to 
complete the registration statement for this permit, for a period of at least three years from the 
date of the sample, measurement, report or request for coverage. This period of retention shall be 
extended automatically during the course of any unresolved litigation regarding the regulated 
activity or regarding control standards applicable to the permittee, or as requested by the board. 

C.- Reporting monitoring results. 

I. The permittee shall submit the results of the monitoring required by this permit not later than the 
10th day of the month after monitoring takes place, unless another reporting schedule is specified 
elsewhere in this pefll)it. Monitoring results shall be submitted to the department's regional 
office. 

1. Monitoring results shall be reported on a discharge monitoring report (DMR) or on forms 
provided, approved or specified by the department. 
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8. Any steps planned or taken to reduce, eliminate and prevent a recurrence of the present discharge 
or any future discharges not authorized by this permit. 

Discharges reportable to the department under the immediate reporting requirements of other 
regulations are exempted from this requirement. 

H. Reports of unusual or extraordinary discharges. If any unusual or extraordinary discharge including 
a bypass or upset should occur from a treatment works and the discharge enters or could be 
expected to enter state waters, the perrnittee shall promptly notify, in no case later than 24 hours, the 
department by telephone after the discovery of the discharge. This notification shall provide all 
available details of the incident, including any adverse effects on aquatic life and the known number 
of fish killed. The perrnittee shall reduce the report to writing and shall submit it to the department 
within five days of discovery of the discharge in accordance with Part III I 2. Unusual and 
extraordinary discharges include but are not limited to any discharge resulting from: 

1. Unusual spillage of materials resulting directly or indirectly from processing operations; 

2. Breakdown of processing or accessory equipment; 

3. Failure or taking out of service some or all of the treatment works; and 

4. Flooding or other acts of nature. 

I. Reports of noncompliance. The permittee shall report any noncompliance which may adversely 
affect state waters or may endanger public health. 

1. An oral report shall be provided within 24 hours from the time the perrnittee becomes aware of 
the circumstances. The following shall be included as information which shall be reported within 
24 hours under this paragraph: 

a. Any unanticipated bypass; and 

b. Any upset which causes a discharge to surface waters. 

2. A written report shall be submitted within five days and shall contain: 

a. A description of the noncompliance and its cause; 

_b. The period of noncompliance, including exact dates and times, and if the noncompliance has 
not been corrected, the anticipated time it is expected to continue; and 

' c. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the noncompliance. 

The board may waive the written report on a case-by-case basis for reports of noncompliance 
under Part III I if the oral report has been received within 24 hours and no adverse impact on 
state waters has been reported. 

3. The permittee shall report all instances of noncompliance not reported under Part III I 1 or 2 in 
writing at the time the next monitoring reports are submitted. The reports shall contain the 
information listed in Part III I 2 . 

. 
NOTE: The immediate (within 24 hours) reports required in Part III G, Hand I may be made to 
the department's regional office. Reports may be made by telephone or by fax. For reports 
outside normal working hours, leaving a recorded message shall fulfill the immediate reporting 
requirement. For emergencies, the Virginia Department of Emergency Management maintains a 
24 hour telephone service at 1-800-468-8892. 
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officer having responsibility for the overall operations of a principal geographic unit of the 
agency. 

2. Reports, etc. All reports required by permits and other information requested by the board shall 
be signed by a person described in Part III K 1 o_r by a duly authorized representative of that 
person. A person is a duly authorized representative only 1f: 

a. The authorization is made in writing by a person described in Part III K l: 

b. The authorization specifies either an individual or a position having responsibility for the 
overall operation of the regulated facility or activity such as the position of plant manager, 
operator of a well or a well field, superintendent, position of equivalent responsibility, or an 
individual or position having overall responsibility for environmental matters for the company. 
A duly authorized representative may thus be either a named individual or any individual 
occupying a named position; and 

c. The written authorization is submitted to the department. 

3. Changes to authorization. If an authorization under Part III K 2 is no longer accurate because a 
different individual or position has responsibility for the overall operation of the facility, a new 
authorization satisfying the requirements of Part III K 2 shall be submitted to the department 
prior to or together with any reports or information to be signed by an authorized representative. 

4. Certification. Any person signing a document under Part III K 1 or 2 shall make the following 
certification: 

"I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and belief, true, accurate, 
and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations." 

L. Duty to comply. The permittee shall comply with all conditions of this permit. Any permit 
noncompliance constitutes a violation of the State Water Control Law and the Clean Water Act, 
except that noncompliance with certain provisions of this permit may constitute a violation of the 
State Water Control Law but not the Clean Water Act. Permit noncompliance is grounds for 
enforcement action; for permit termination, revocation and reissuance, or modification; or denial of 
a permit renewal application . 

• The permittee shall comply with effluent standards or prohibitions established under§ 307(a) of 
the Clean Water Act for toxic pollutants and with standards for sewage sludge use or disposal 
established under§ 405(d) of the Clean Water Act within the time provided in the regulations that 
establish these standards or prohibitions or standards for sewage sludge use or disposal, even if this 
permit has not yet been modified to incorporate the requirement. 

M. Duty to reapply. If the.permittee wishe~; to continue an activity regulated by this permit after the 
expiration date of this permit, the permittee shall submit a new registration statement at least 90 
days before the expiration date of the existing permit, unless permission for a later date has been 
granted by the board. The board shall not grant permission for registration statements to be 
submitted later than the expiration date of the existing permit. 
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a. Bypass is prohibited, and the board may take enforcement action against a permittee for 
bypass unless: 

(1) Bypass was unavoidable to prevent loss of life, personal injury, or severe prope11y 
damage: 

(2) There were no feasible alternatives to the bypass, such as the use of auxiliary treatment 
facilities, retention of untreated wastes, or maintenance during normal periods of 
equipment downtime. This condition is not satisfied if adequate back-up equipment 
should have been installed in the exercise of reasonable engineering judgment to prevent 
a bypass which occurred during normal periods of equipment downtime or preventive 
maintenance; and 

(3) The permittee submitted notices as required 11.mder Part III tr 2. 

b. The board may approve an anticipated bypass, after considering its adverse effects, if the 
board determines that it will meet the three conditions listed in Part III U 3 a. 

V. Upset. 

I. An upset constitutes an affirmative defense to an action brought for noncompliance with 
technology-based permit effluent limitations if the requirements of Part III V 2 are met. A 
determination made during administrative review of claims that noncompliance was caused by 
upset, and before an action for noncompliance, i:5 not a final administrative action subject to 
judicial review. 

2. A permittee who wishes to establish the affirma,tive defense of upset shall demonstrate, through 
properly signed, contemporaneous operating lo gs or other relevant evidence that: 

a. An upset occurred and that the permittee can identify the cause(s) of the upset; 

b. The permitted facility was at the time being properly operated; 

c. The permittee submitted notice of the upset as required in Part III I; and 

d. The permittee complied with any remedial measures required under Part III S. 

3. In any enforcement proceeding, the permittee seeking to establish the occurrence of an upset has 
the burden of proof. 

W. Inspection and entry. The permittee shall allow the director, or an authorized representative, upon 
presentation of credentials and other documents as may be required by Jaw to: 

1. Enter upon the permittee's premises where a regulated facility or activity is located or 
conducted, or where records must be kept under the conditions of this permit; 

2. Have access to and copy, at reasonable times, any records that must be kept under the conditions 
of this permit; 

3. Inspect at reasonable times any facilities, equipment (including monitoring and control 
equipment), practices, or operations regulated or required under this permit; and 

4. Sample or monitor at reasonable times, for the purposes of ensuring permit compliance or as 
otherwise authorized by the Clean Water Act and the State Water Control Law, any substances 
or parameters at any location. 
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The following is a complete text of the Virginia Storm water Management Regulations 
4V AC3-20 amended by the Board of Conservation and Recreation, effective March 5, 1998 

PART I.. 
GENERAL. 

4 VAC 3-20-10. Definitions. 

The following words and tenns used in this chapter have the following meanings, unless the context 

clearly indicates otherwise. 

"Act" means Article 1.1 (§ 10.1-603.1 etseq.)ofChapter6ofTitle IO.I oftheCodeofVirginia. 

"Adequate channel" means a channel that will convey the designated frequency stonn event without 

overtopping the channel banks nor causing erosive damage to the channel bed or banks. 

"Applicant" means any person submitting a stormwater management plan for approval. 

"Aquatic bench" means a 10- to 15-foot wide bench around the inside perimeter of a permanent pool 

that ranges in depth from zero to 12 inches. Vegetated with emergent plants, the bench augments 

pollutant removal, provides habitats, conceals trash and water level fluctuations, and enhances safety. 

"Average land cover condition " means a measure of the average amount of impervious surfaces 

within a watershed, assumed to be 16%. Note that a locality may opt to calculate actual watershed

specific values for the average land cover condition based upon 4 V AC 3-20-101. 

"Best management practice (BMP)" means a structural or nonstructural practice which is designed 

to minimize the impacts of development on surface and groundwater systems. 

"Bioretention basin "means a water quality BMP engineered to filter the water quality volun1e 

through an engineered planting bed, consisting of a vegetated surface layer (vegetation, mulch, ground 

cover), planting soil, and sand bed, and into the in-situ material. 

"B ioretention jilter" means a bioretention basin with the addition of a sand filter collector pipe 
system beneath the planting bed. 

"Board" means the Board of Conservation and Recreation. 

"Channel" means a natural or manmade waterway. 

"Constructed wetlands" means areas intentionally designed and created to emulate the water quality 

improvement function of wetlands for the primary pwpose of removing pollutants from storm water. 

"Department" means the Department of Conservation and Recreation. 

"Development" means a tract of land developed or to be developed as a unit under single ownership 
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or unified control which is to be used for any business or industrial purpose or is to contain three or 
more residential dwelling units. 

"Director" means the Director of the Department of Conservation and Recreation. 

2001 

"Flooding" means a volume of water that is too great to be confmed within the banks or walls of the 
stream, water body or conveyance system and that overflows onto adjacent lands, causing or 
threatening damage. 

"Grassed swale" means an earthen conveyance system which is broad and shallow with erosion 
resistant grasses and check dams, engineered to remove pollutants from stormwater runoff by filtration 
thro~ grass and infiltration into the soil. 

"Impervious cover" means a surface composed of any material that significantly impedes or prevents 
natural infiltration of water into soil. Impervious surfaces include, but are not limited to, roofs, buildings, 
streets, parking areas, and any concrete, asphalt, or compacted gravel surface. 

"Infiltration facility" means a stonnwater management facility which temporarily impounds runoff 
and discharges it via infiltration through the surrounding soil. While an infiltration facility may also be 
equipped with an outlet structure to discharge in1pounded runoff, such discharge is normally reserved 
for overflow and other emergency conditions. Since an infiltration facility impounds runoff only 
temporarily, it is normally dry during nonrainfall periods. Infiltration basin, infiltration trench, infiltration 
diy well, and porous pavement shall be considered infiltration facilities. 

"Inspection" means an on-site review of the project's compliance with the approved plan, the local 
stormwater management program, and any applicable design criteria. 

"Land development" or "land development project" means a manmade change to, or construction 
on, the land surface, except as exempted in the Stom1water Management Act,§ 10.1-603.8 B of the 
Code of Virginia, that changes its runoff characteristics. 

"Linear development project" means a land development project that is linear in nature such as, but 
not linuted to, (i) the construction of electric and telephone utility lines, and natural gas pipelines; (ii) 
construction of tracks, rights-of-way, bridges, communication facilities and other related structures of a 
railroad company; and (iii) highway construction projects. 

"Local storm water management program" or "local program" means a statement of the various 
methods adopted pursuant to the Act and implemented by a locality to manage the runoff from land 
development projects and shall include an ordinance with provisions to require the control of after
development stormwater runoff rate of flow, the proper maintenance of stormwater management 
facilities, and minimum administrative procedures consistent with this chapter. 

"Locality" means a county, city, or town. 

"Nonpoint source pollution" means contaminants such as sediment, nitrogen and phosphorous, 
hydrocarbons, heavy metals, and toxics whose sources cannot be pinpointed but rather are washed 
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from the land surface in a diffuse manner by stonnwater runoff 

"Nonpoint source pollutant runoff load" or "pollutant discharge" means the average amount of a 

particular pollutant measured in pmmds per year, delivered in a diffi_1se manner by storm water runoff 

"Percent impervious" means the impervious area within the site divided by the area of the site 

multiplied by I 00. 

"Person" means any individual, partnership, finn, association, joint venture, public or private 

corporation, trust, estate, commission, board, public or private institution, utility, cooperative, county, 

city, town or other political subdivision of the Commonwealth, any interstate body or any other legal 

entity. 

"Planning area" means a designated portion of the parcel on which the land development project is 

located. Planning areas shall be established by delineation on a master plan. Once established, 

planning areas shall be applied consistently for all future projects. 

"Post-development" refers to conditions that reasonably may be expected or anticipated to exist after 

completion of the land development activity on a specific site or tract of land. 

"Pre-development" refers to the conditions that exist at the time that plans for the land development 

of a tract of land are approved by the plan approval authority. Where phased development or plan 

approval occurs (prelin1inary grading, roads and utilities, etc.), the existing conditions at the tin1e prior 

to the first item being approved or permitted shall establish pre-development conditions. 

"Regional (watershed-wide) stormwater management facility" or "regional facility" means a 

facility or series of facilities designed to control stormwater runoff from a specific watershed, although 

only portions of the watershed may experience land development. 

"Regional (watershed-wide) storm water management plan" or "regional plan" means a 

document containing material describing how runoff from open space, existing development and future 

planned development areas within a watershed will be controlled by coordinated design and 

implementation of regional storm water management facilities. 

"Runoff' or "storm water runoff' means that portion of precipitation that is discharged across the 

land surface or through conveyances to one or more waterways. 

"Sand filter" means a contained bed of sand which acts to filter the first flush of runoff The runoff is 

then collected beneath the sand bed and conveyed to an adequate discharge point or infiltrated into the 
in-situ soils. 

"Shallow marsh " means a zone within a stormwater extended detention basin that exists from the 

surface of the normal pool to a depth of six to 18 inches, and has a large surface area and, therefore, 

requires a reliable source ofbaseflow, groundwater supply, or a sizeable drainage area, to maintain the 

desired water surface elevations to support emergent vegetation. 
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"Site " means the parcel of land being developed, or a designated planning area in which the land 

development project is located. 

2001 

"State project" means any land development project which is undertaken by any state agency; board, 

comrnission, authority or any branch of state goverrunent, including state supported mstitutions of higher 

learning. 

"Storm water detention basin" or "detention basin" means a stonnwater management facility which 

temporarily impounds runoff and discharges it through a hydraulic outlet structure to a downstream 

conveyance system. While a certain amount of outflow may also occur via infiltration through the 

surrounding soil, such amounts are negligible when compared to the outlet structure discharge rates and 

are, therefore, oot considered in the facility's design. Since a detention facility impounds runoff only 

temporarily, it is normally dry during nonrainfall periods. 

"Stormwater extended detention basin" or "extended detention basin" means a stormwater 

management facility which temporarily impounds runoff and discharges it through a hydraulic outlet 

structure over a specified period of time to a downstream conveyance system for the purpose of water 

quality enhancement or stream channel erosion control. While a certain amount of outflow may also 

occur via infiltration through the surrounding soil, such amounts are negligible when compared to the 

outlet structure discharge rates and, therefore, are not considered in the facility's design. Since an 

extended detention basin impounds runoff only temporarily, it is normally dry during nonrainfall periods. 

"Stormwater extended detention basin-enhanced" or "extended detention basin-enhanced" 
means an extended detention basin modified to increase pollutant removal by providing a shallow marsh 

in the lower stage of the basin. 

"Stormwater management facility" means a device that controls stormwater runoff and changes the 

characteristics of that runoff including, but not limited to, the quantity and quality, the period of release 

or the velocity of flow. 

"Storm water management plan" or ''plan II means a document containing material for describing 

how existing runoff characteristics will be affected by a land development project and methods for 
complying with the requirements of the local program or this chapter. 

"Storm water retention basin" or "retention basin II means a stormwater management facility which 

includes a permanent impoundment, or normal pool of water, for the purpose of enhancing water 

quality and, therefore, is normally wet, even during nonrainfall periods. Storm runoff inflows may be 

temporarily stored above this pennanent impoundment for the purpose of reducing flooding, or stream 
channel erosion. 

"Stormwater retention basin I" or "retention basin I" means a retention basin with the volume of 

the permanent pool equal to three times the water quality volume. 

"Storm water retention basin If" or "retention basin If" means a retention basin with the volume of 

the permanent pool equal to four times the water quality volume. 
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"Stormwater retention basin III" or "retention basin III" means a retention basin with the volume 
of the perrnanent pool equal to four times the water quality volwne with the addition of an aquatic 

bench. 

"Subdrvis 10n ii unless other.vise defined in ;i local ordmance adopted pursuant to § 1 S. l -465 of the 

Code of Virginia, means the division of a parcel of land into three or more lots or parcels of less than 

five acres each for the purpose of transfer of ownership or building development, or, if a new street is 

involved in such division, any division of a parcel of land. The tenn includes resubdivision and, when 

appropriate to the context, shall relate to the process of subdividing or to the land subdivided. 

"Vegetated jilter strip" means a densely vegetated section of land engineered to accept runoff as 

overland sheet flow from upstream development. It shall adopt any natural vegetated form, from grassy 

meadow to small forest. The vegetative cover facilitates pollutant removal through filtration, sediment 
deposition, infiltration and absorption, and is dedicated for that purpose. 

"Water quality volume" means the volume equal to the first l/2 inch of runoff multiplied by the 

impervious surface of the land development project. 

"Watershed" means a defined land area drained by a river, stream or drainage ways or system of 

connecting rivers, streams, or drainage ways such that all surface water within the area flows through a 

single outlet. 

4 V AC 3-20-30. Purposes. 

The purposes of this chapter are to provide a framework for the administration, implementation and 

enforcement of the Ac~ while at the same time providing flexibility for innovative solutions to 

stormwater management issues. 

4 V AC 3-20-40. Applicability. 

This chapter is applicable to: 

I. Every locality that establishes a local stormwater management program; and 

2. Every state project. 

5 

2Hl V2058 



VIRGINIA STORMWATER MANAGEMENT REGULATIONS 4VAC3-20 2001 

PART II. 

TECHNICAL CRITERIA. 

4 V AC 3-20-50. Applicability. 

This part specifies technical c,iteria for localities that establish a local stonnwater management program 

and for state projects. 

4 VAC 3-20-60. Gen_i!ral. 

A. Detem1ination of flooding and channel erosion in1pacts to receiving streams due to land 

development projects shall be measured at each point of discharge from the development project and 

such determination shall include any runoff from the balance of the watershed which also contributes to 

that point of discharge. 

B. The specified design storms shall be defined as either a 24-hour storm using the rainfall distribution 

recommended by the U.S. Soil Conservation Service when using U.S. Soil Conservation Service 

methods or as the storm of critical duration that produces the greatest required storage volume at the 

site when using a design method such as the Modified Rational Method. 

C. For purposes of computing runoff, all pervious lands in the site shall be assumed prior to 

development to be in good condition (if the lands are pastures, lawns, or parks), with good cover (if the 

lands are woods), or with conservation treatment (if the lands are cultivated); regardless of conditions 

existing at the time of computation. 

D. Construction of stormwater management facilities or modifications to channels shall comply with all 

applicable laws and regulations. Evidence of approval of all necessary pennits shall be presented. 

E. Impounding structures that are not covered by the Impounding Structure Regulations (4 VAC 50-

20-10 et seq.) shall be engineered for structural integrity during the 100-year storm event. 

F. Pre-development and post-development runoff rates shall be verified by calculations that are 

consistent with good engineering practices. 

G. Outflows from a stormwater management facility shall be discharged to an adequate channel, and 

velocity dissipators shall be placed at the outfall of all stormwater management facilities and along the 

length of any outfall channel as necessary to provide a nonerosive velocity of flow from the basin to a 

channel. 

H. Proposed residential, commercial, or industrial subdivisions shall apply these stormwater 

management criteria to the land development as a whole. Individual lots in new subdivisions shall not 

be considered separate land development projects, but rather the entire subdivision shall be considered 

a single land development project. Hydrologic parameters shall reflect the ultimate land development 

6 
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and shall be used in all engineering calculations. 

I. All stonnwatcr management facilities shall have a maintenance plan which identifies the owner and 

the responsihle party for carrying out the maintenance p!ar1. 

J. Construction of stom1water management impoundment structures within a Federal Emergency 

Management Agency (FEMA) designated 100-year floodplain shall be avoided to the extent possible. 

When this is w1avoidable, all stormwater management facility construction shall be in compliance with all 

applicable regulations under the National Flood Insurance Program, 44 CFR Part 59. 

K. Natural channel characteristics shall be preserved to the maximum extent practicable. 

L. Land development projects shall comply with the Virginia Erosion and Sediment Control Act and 

attendant regulations. 

4 VAC 3-20-71. Water quality. 

A. Compliance with the water quality criteria may be achieved by applying the performance-based 

criteria or the technology-based criteria to either the site or a planning area. 

B. Performance-based criteria. For land development, the calculated post-development nonpoint 

source pollutant runoff load shall be compared to the calculated pre-development load based upon the 

average land cover condition or the existing site condition. A BMP shall be located, designed, and 

maintained to achieve the target pollutant removal efficiencies specified in Table l to effectively reduce 

the pollutant load to the required level based upon the following four applicable land development 

situations for which the performance criteria apply: 

I. Situation 1 consists of land development where the existing percent impervious cover is Jess 

than or equal to the average land cover condition and the proposed improvements will create a 

total percent impervious cover which is less than the average land cover condition. 

Requirement: No reduction in the after development pollutant discharge is required. 

2. Situation 2 consists of land development where the existing percent impervious cover is Jess 

· than or equal to the average land cover condition and the proposed improvements will create a 

total percent impervious cover which is greater than the average land cover condition. 

Requirement: The pollutant discharge after development shall not exceed the existing pollutant 
discharge based on the average land cover condition. 

3. Situation 3 consists of land development where the existing percent impervious cover is 

greater than the average land cover condition. 

Requirement: The pollutant discharge after development shall not exceed (i) the pollutant 

discharge based on existing conditions less I 0% or (ii) the pollutant discharge based on the 
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average land cover condition, whichever is greater. 

4. Situation 4 consists of land development where the existing percent impervious cover is 

served hy an existing stonnwater management BMP that addresses water quality. 

2001 

Requirement: The pollutant discharge after development shall not exceed the existing pollutant 

discharge based on the existing percent impervious cover while served by the existing BMP. 

The existing BMP shall be shown to have been designed and constructed in accordance with 
proper design standards and specifications, and to be in proper functioning condition. 

C. Technology-based criteria. For land development, the post-developed stonnwater runoff from the 

impervious cover shall be treated by an appropriate BMP as required by the post-developed condition 

percent impervious cover as specified in Table I. The selected BMP shall be located, designed, and 

maintained to perfom1 at the target pollutant removal efficiency specified in Table I. Design standards 

and specifications for the BMPs in Table I which meet the required target pollutant removal efficiency 

will be available at the department. 

Table 1 * 

Water Quality BMP Target Phosphorus Removal Efficiency Percent Impervious Cover 

Vegetated filter strip 10% 16-21% 

Grassed swale 15% 

Constructed wetlands 30% 

Extended detention (2 x WQ Vol) 35% 22 -37% 

Retention basin I (3 x WQ Vol) 40% 

Bioretention basin 50% 

Bioretention filter 50% 

Extended detention-enhanced 50% 38 -66% 

Retention basin II (4 x WQ Vol) 50% 

Infiltration ( I x WQ Vol) 50% 

Sand filter 65% 

Infiltration (2 x WQ Vol) 65% 67 -100% 

Retention basin III (4 x WQ Vol 65% 

with aquatic bench) 

* Innovative or alternate BMPs not included in this table may be allowed at the discretion of the local program 

administratoror the Department. Innovative or altemateBMPs not included in this table which target appropriatenonpoint 

source pollution other than phosphorous may be allowed at the discretion of the local program administrator or the 

Department. 
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4 V AC 3-20-81. Stream channel erosion. 

i\. Properties and receiving watervvays dovvnstrcan1ofany land dcvelopn1ent project shall be protected 

from erosion and damage due to increases in volw11e, velocity and peak flow rate of storm water runoff in 

accordance with the minimum design standards set out in this section. 

8. The plan approving authority shall require compliance with subdivision 19 of 4 VAC 50-30-40 of the 

Erosion and Sediment Control Regulations, promulgated pursuant to Article 4 (§ 10.1-560 et seq.) of 

Chapter 5 of Title 10.1 of the Code of Virginia. 

C. The plan approving authority may determine that some watersheds or receiving stream systems require 

enhanced criteria in order to address the increased frequencyofbankfull flow conditions brought on by land 

development projects. Therefore, in lieu of the reduction of the 2-year post-developed peak rate of runoff 

as required in subsection B of this section, the land development project being considered shall provide 24-

hour extended detention of the runoff generated by the I-year, 24-hour duration storm. 

D. In addition to subsections B and C of this section, localities may, by ordinance, adopt more stringent 

channel analysis criteria or design standards to ensure that the natural level of channel erosion, to the 

rnaximW11 extent practicable, will not increase due to the land development projects. These criteria may 

include, but are not limited to, the following: 

I. Criteria and procedures for channel analysis and classification. 

2. Procedures for channel data collection. 

3. Criteria and procedures for the detennination of the magrutude and frequency of natural 

sediment transport loads. 

4. Criteria for the selection of proposed natural or man-made channel linings. 

4 V AC 3-20-85. Flooding. 

A Downstream properties and waterways shall be protected from damages from localized flooding due 

to increases in volume, velocity and peak flow rate of storm water runoff in accordance with the minimum 
design standards set out in this section. 

B. The I 0-year post-developed peak rate of runoff from the development site shall not exceed the 10-

year pre-developed peak rate of runoff 

C. In lieu of subsection B of this section, localities may, by ordinance, adopt alternate design criteria based 

upon geographic, land use, topographic, geologic factors or other downstream conveyance factors as 

appropriate. 

D. Linear development projects shall not be required to control post-developed stormwater runoff for 
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flooding, except in accordance with a watershed or regional stonnwater management pian. 

4 VAC 3-20-86. Regional (watershed-wide) storm~·ater management plans~ 

This section enables localities to develop regional stom1water management plans. State agencies intending 

to develop large tracts of land such as campuses or prison compounds are encouraged to develop regional 

plans where practical. 

The objective of a regional stormwater management plan is to address the stonnwater management 

concerns in a given watershed with greater economy and efficiency by installing regional stom1water 

management facilities versus individual, site-specific facilities. The result will be fewer stonnwater 

management facilities to design, build and maintain in the affected watershed. It is also anticipated that 

regional stonnwater management facilities will not only help mitigate the impacts of new development, but 

may also provide for the remediation of erosion, flooding or water quality problems caused by existing 

development within the given watershed. 

If developed, a regional plan shall, at a minimum, address the following: 

I. The specific stonnwater management issues within the targeted watersheds. 

2. The technical criteria in 4 V AC 3-20-50 through 4 V AC 3-20-85 as needed based on 

subdivision I of this section. 

3. The implications of any local comprehensive plans, zoning requirements and other planning 

docun1ents. 

4. Opportunities for financing a watershed plan through cost sharing with neighboring agencies or 

localities, in1plementation of regional stormwater utility fees, etc. 

5. Maintenance of the selected stormwater management facilities. 

6. Future expansion of the selected stormwater management facilities in the event that development 

exceeds the anticipated level. 

PART III. 
LOCAL PROGRAMS. 

4 V AC 3-20-90. Applicability. 

This part specifies technical criteria, minimum ordinance requirements, and administrative procedures for 

all localities operating local stormwater management programs. 
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4 VAC 3-20-101. Technical criteria for local programs. 

A All local stormwater management pro1::,rrams shall comply with the general technical criteria as outlined 
in 4 VAC 3-20-60. 

B. All local stom1water management programs which contain provisions for stonnwaterrunoff quality shall 
comply with 4 V AC 3-20-71. A locality may establish criteria for selecting either ilie site or a planning 
area on which to apply the water quality criteria. A locality may opt to calculate actual watershed specific 
or locality wide values for the average land cover condition based upon: 

1. Existing land use data at time of local Chesapeake Bay Preservation Act Program or 
· Department stonn water management program adoption, whichever was adopted first, 

2. Watershed or locality size, and 

3. Determination of equivalent values of in1pervious cover for nonurban land uses which contribute 
nonpoint source pollution, such as agriculture, forest, etc. 

C. All local storm water management programs which contain provisions for stream channel erosion shall 
comply with 4 VAC 3-20-81. 

D. All local stormwater management progran1s must contain provisions for flooding and shall comply wiili 
4 VAC 3-20-85. 

E. All local stonnwater management programs which contain provisions for watershed or regional 
storm water management plans shall comply with 4 V AC 3-20-101. 

F. A locality iliat has adopted more stringent requirements or in1plemented a regional (watershed-wide) 
stonnwater management plan may request, in writing, that ilie department consider these requirements in 
its review of state projects within iliat locality. 

G. Nothing in this part shall be construed as auiliorizing a locality to regulate, or to require prior approval 
by the locality for, a state project. 

4 V AC 3-20-111. Requirements for local program and ordinance. 

A At a minimum, ilie local storm water management program and in1plementing ordinance shall meet the 
following: 

I. The ordinance shall identify the plan-approving auiliority and oilier positions of authority wiiliin 
the program, and shall include the regulations and technical criteria to be used in the program. 

2. The ordinance shall include procedures for submission and approval of plans, issuance of 
permits, monitoring and inspections of land development projects. The party responsible for 
conducting inspections shall be identified. The local program authority shall maintain, either on-site 
or in local program files, a copy of the approved plan and a record of all inspections for each land 

11 2Hl V2064 



VIRGINIA STORMWATER MANAGEMENT REGULA TIO NS 4VAC3-20 2001 

development project. 

B. The department shall periodically review each locality's stonnwater management program, 

implementing ordinance, and amendments. Subsequent to tiijs review, tlie department shall detemune if the 

program and ordinance are consistent w:th the st:ite stormwater milllagement regulations and notify the 

locality of its findings. To the maximtn11 extent practicable the department will coordinate the reviews with 

other local government program reviews to avoid redw1dancy. The review of a local program shall consist 

of the following: ' 

1. A personal interview between department staff and the local program acim_inistrator or his 

designee; 

2. A review of the local ordinance and otherapplicable documents; 

3. A review of plans approved by the locality and consistency of application; 

4. An inspection ofregulated activities; and 

5. A review of enforcement actions. 

C. Nothing in this chapter shall be construed as limiting the rights of other federal and state agencies from 

imposing stricter technical criteria or other requirements as allowed by law. 

4 VAC 3-20-121. Administrative procedures: stormwater management plans. 

A. Localities shall approve or disapprove stom1water management plans according to the following: 

1. A maximum of 60 calendar days from the day a complete stormwater management plan is 

accepted for review will be allowed for the review of the plan. During the 60-day review period, 

the locality shall either approve or disapprove the plan and communicate its decision to the 

applicant in writing. Approval or denial shall be based on the plan's compliance with the locality's 

stonnwater management program. 

2. A disapproval of a plan shall contain the reasons for disapproval. 

B. Each plan approved by a locality shall be subject to the following conditions: 

1. The applicant shall comply with all applicable requirements of the approved plan, the local 

program, this chapter and the Act, and shall certify that all land clearing, construction, land 

development and drainage will be done according to the approved plan. 

2. The land development project shall be conducted only within the area specified in the approved 

plan. 

3. The locality shall be allowed, after giving notice to the owner, occupier or operator of the land 

development project, to conduct periodic inspections of the project. 
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4. The person responsible for implementing tJ1e approveq plan shall conduct monitoring and submit 

reports as the locality may require to ensure compliance with the approved plan and to detennine 

whether the plan provides effective stormwater management. 
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locality. 

4 VAC 3-20-131. Administrative procedures: exceptions. 

A. A request for an exception shall be submitted, in writing, to the locality. An exception from the 

storrnwater management regulations may be granted, provided that: (i) exceptions to the criteria are the 

minimum necessary to afford relief and (ii) reasonable and appropriate conditions shall be imposed as 

necessary upon any exception granted so that the intent of the Act and this chapter are preserved. 

B. Economic hardship is not sufficient reason to grant an exception from the requirements of this chapter. 

4 VAC 3-20-141. Administrative procedures: maintenance and inspections. 

A. Responsibility for the operation and maintenance of stormwater management facilities, unless assumed 

by a governmental agency, shall remain with the property owner and shall pass to any successor or owner. 

If portions of the land are to be sold, legally binding arrangements shall be made to pass the basic 

responsibility to successors in title. These arrangements shall designate for each project the property 
owner, governmental agency, or other legally established entity to be permanently responsible for 

maintenance. 

B. In the case of developments where lots are to be sold, permanent arrangements satisfactory to the 

locality shall be made to ensure continued performance of this chapter. 

C. A schedule of maintenance inspections shall be incorporated into the local ordinance. Ordinances shall 

provide that in cases where maintenance or repair is neglected, or the stormwater management facility 
becomes a danger to public health or safety, the locality has the authority to perfonn the work and to 

recover the costs from the owner. 

D. Localities may require right-of-entry agreements or easements from the applicant for purposes of 
inspection and maintenance. 

E. Periodic inspections are required for all stormwater management facilities. Localities shall either: 

I. Provide for inspection of stonnwater management facilities on an annual basis; or 

2. Establish an alternative inspection program which ensures that stonnwater management facilities 

are functioning as intended. Any alternative inspection program shall be: 

a. Established in writing; 
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b. Based on a system of p1iorities that, at a minimwn, considers the purpose of the facility, 

the contributing drainage area, and downstream conditions; and 

c. Docwnented by inspection records. 

F. During construction of the stonnwater management facilities, localities shall make inspections on a 

regular basis. 

G. Inspection reports shall be maintained as part of a land development project file. 

PART IV. 

ST A TE PROJECTS. 

4 V AC 3-20-210. Technical criteria and plan requirements for state projects. 

A. This part specifies technical criteria and administrative procedures for all state projects. 

B. Stonnwater management plans prepared for state projects shall comply with the technical criteria 

outlined in Part II (4 VAC 3-20-50 et seq.) of this chapter and, to the maximum extent practicable, any 

local stonnwater management program technical requirements adopted pursuant to the Act. It shall be the 

responsibility of the state agency to demonstrate that the local program technical requirements are not 

practical for the project under consideration. 

C. The department may establish criteria for selecting either the site or a planning area on which to apply 

the water quality criteria. 

D. As a minimum, stonnwater management plans and computations shall contain the following: 

1. The location and the design of the proposed stormwater management facilities. 

2. Overall site plan with pre-developed and post-developed condition drainage area maps. 

3. Comprehensive hydrologic and hydraulic computations of the pre-development and post

development runoff conditions for the required design storms, considered individually. 

4. Calculations verifying compliance with the water quality requirements. 

5. A description of the requirements for maintenance of the stonnwater management facilities and 

a recommended schedule of inspection and maintenance. 

6. The identification of a person or persons who will be responsible for maintenance. 

7. All stormwater management plans shall be appropriately sealed and signed by a professional 

in adherence to all minimum standards and requirements pertaining to the practice of that profession 
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in accordance with Chapter 4 (§ 54.1-400 et seq.) of Title 54.1 of the Code of Virginia and 

attendant regulations. 

4 VAC 3-20-220. Requirements for storm water management annual standards and specifications. 

A. A request for approval of stonnwater management standards and specifications may be submitted to 
the department by a state agency on an annual basis. At a minimwn, the following certifications shall 

accompany the request: 

I. Individual storm water management plans shall be prepared for each of the state projects. 

2. The stonnwater management plans shall comply with the technical criteria as outlined in Part 

II (4 VAC 3-20-50 et seq.) of this chapter and, to the maximum extent practicable, any local 

stormwater management program technical requirements adopted pursuant to the Stonnwater 
Management Act. It shall be the responsibility of the state agency to demonstrate that the local 
program technical requirements are not practical for the project under consideration. 

3. An inspection and maintenance schedule shall be developed and implemented. 

B. Copies of such stormwater management specifications and standards including, but not limited to, 

design manuals, technical guides and handbooks, shall be submitted. 

V AC 3-20-230. Administrative procedures: stormwater management plans. 

A. Within 30 days after receipt of a complete stom1water management plan submitted by a state agency, 

the department shall approve or disapprove the plan. 

l. The department shall transmit its decision in writing to the state agency which submitted the plan. 

2. Disapproved plans shall be revised and resubmitted to the department. 

B. Approval of a stormwater management plan for a state project shall be subject to the following 
conditions: 

I . The state agency shall comply with all applicable requirements of the approved plan and this 
chapter, and shall certify that all land clearing, construction, land development, and drainage will 
be done according to the approved plan. 

2. The land development shall be conducted only within the area specified in the approved plan. 

3. No changes may be made to an approved plan without review and written approval by the 
department. 

4. The department shall be notified one week prior to the pre-construction meeting and one week 

prior to the commencement of land disturbing activity. 
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5. The department shall conduct periodic inspections of the project to ensure compliance with the 

plan. 

6. The department may require monitmirig and reports from the state agency responsible for 

i.rnplementmg the plan to ensure compliance with the plan a,rid to dctcnninc if the measures required 

in the plan provide effective stonnwater management. 

C. Compliance with approved plans shall be subject to the following conditions: 

1. Where inspections by department personnel reveal deficiencies in canying out an approved 

plan, the responsible state agency shall be issued a notice to comply, with corrective actions 

specified and the deadline within which the work shall be perfonned. 

2. Whenever the Commonwealth or any of its agencies fail to comply within the time provided in 

a notice to comply, the director may petition the secretary of a given secretariat or an agency head 
for a given state agency for compliance. Where the petition does not achieve timely compliance, 

the director shall bring the matter to the Governor for resolution. 

3. Where compliance will require the appropriation of funds, the director shall cooperate with the 
appropriate agency head in seeking such an appropriation; where the director detem1ines that an 

emergency exists, he shall petition the Governor for funds from the Civil Contingency Fund or other 

appropriate source. 

4 VAC 3-20-241. Administrative procedures: exceptions. 

A. A request for an exception shall be submitted, in writing, to the department. An exception from the 

stormwater management regulations may be granted, provided that: (i) exceptions to the criteria are the 

mininlwn necessary to afford relief and (ii) reasonable and appropriate conditions shall be imposed as 

necessary upon any exception granted so that the purpose and intent of the Act is preserved. 

B. Economic hardship is not sufficient reason to grant an exception from the requirements of this chapter. 

4 VAC 3-20-245. Administrative procedures: maintenance and inspections. 

A. Responsibility for the operation and maintenance of stonnwater management facilities shall remain with 
the state agency and shall pass to any successor or owner. If portions of the land are to be sold, legally 
binding arrangements shall be made to pass the basic responsibility to successors in title. These 

arrangements shall designate for each state project the property owner, governmental agency, or other 
legally established entity to be permanently responsible for maintenance. 

B. At a minimum, a stonnwater management facility shall be inspected on an annual basis and after any 

storm which causes the capacity of the facility principal spillway to be exceeded. 
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C. During construction of the stonnwatcr management facilities, the department shall make inspections 

on a regular basis. 

D Inspection reports shall be maintained as part of thdand development project file. 

PARTY. 

REPORTING. 

4 VAC 3-20-251. Reporting on stormwater management. 

The department is required to report to the General Assembly on the extent to which stonnwater 
management programs have reduced nonpoint source pollution to the Commonwealth's waters and 

mitigated the effects of localized flooding. In order to complete this report, localities with stormwater 

management programs and state agencies may be asked to voluntarily submit an annual report to the 

department. Such a request may suggest reporting of data on the nwnber and types of stormwater 
management facilities installed in the preceding year, the drainage area or watershed size served, the 

receiving stream or hydrologic tmit, a swnmary of monitoring data, if any, and other data useful in 
determining the effectiveness of the programs and BMP technologies in current use. 
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The following is the complete, edited text of Title 10.1, Chapter 6, Article 1.1 of the Code of 
Virginia as amended through 2000. Please refer to the Code of Virginia for an official copy of 
the Law. 

§ 10.1-603.L Cooperative state-local program. 

The General Assembly has detennined that the lands and waters of the Commonwealth are great 

natural resources; that as a result of intensive land development and other land use conversions, 

degradation of these resources frequently occurs in the form of water pollution, stream channel erosion, 

depletion of groundwater resources, and more frequent localized flooding; that these impacts adversely 

affect fish, aquatic life, recreation, shipping, property values and other uses of lands and waters; that 

existing authorities under the Code of Virginia do not adequately address all of these impacts. 
Therefore the General Assembly finds it in the public interest to enable the establishment of storrnwater 

management programs. 

§ 10.1-603.2. Definitions. 

As used in this article, unless the context requires a different meaning: 

"Applicant" means any person submitting a storrnwater management plan for approval. 

"Board" means the Board of Conservation and Recreation. 

"Department" means the Department of Conservation and Recreation. 

"Flooding" means a volume of water which is too great to be confined within the banks or 

walls of the stream, water body or conveyance system and which overflows onto adjacent lands, 
causing or threatening damage. 

"Land development" or "land development project" means a manmade change to the land 
surface that potentially changes its runoff characteristics. 

"Linear development project" means a land development project that is linear in nature such 
as, but not limited to, (i) the construction of electric and telephone utility lines, and natural gas pipelines; 
(ii) construction of tracks, rights-of-way, bridges, communication facilities and other related structures 
of a railroad company; and (iii) highway construction projects. 

"Local stormwater management program" or "local program" means a statement of the 

various methods employed by a locality to manage the runoff from land development projects and may 

include such items as local ordinances, policies and guidelines, technical materials, inspection., 
enforcement, and evaluation. 
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"Nonpoint source pollution" means pollution whose sources cannot be pinpointed but rather 
is washed from the land swface in a diffuse manner by stonnwater runoff. 

"Runoff" means that portion of precipitation that is discharged across the iand surface or 
through conveyances to one or more waterways. 

"Storm water management plan" or "plan" means a document containing material for 
describing how existing runoff characteristics will be maintained by a land development project. 

"Subdivision" means the same as defined in § 15.1-465. 

"Watershed" means a defined land area drained by a river or stream or system of connecting 
rivers or streams such that all surface water within the area flows through a single outlet. 

§ 10.1-603.3. Counties, cities and towns may by ordinance establish storrnwater management 
programs as a local option; effective date 

Each locality may, by ordinance, to be effective on or after July I, 1990, establish a local storrnwater 
management program which shall include, but is not limited to, the following: 

1. Consistency with regulations promulgated in accordance with provisions of this article; 

2. Provisions for long-term responsibility for and maintenance of stormwater management 
control devices and other techniques specified to manage the quality and quantity of runoff; and 

3. Provisions for the integration of locally adopted storrnwater management programs with local 
erosion and sediment control, flood insurance, flood plain management and other programs 
requiring compliance prior to authorizing construction in order to make the submission and 
approval of plans, issuance of permits, payment of fees, and coordination of inspection and 
enforcement activities more convenient and efficient both for the local governments and those 
responsible for compliance with the programs. 

§ 10.1-603.4. Development of regulations. 

The Board is authorized to promulgate regulations which specify minimum technical criteria and 
administrative procedures for stormwater management programs in Virginia. In order to inhibit the 
deterioration of existing waters and waterways, the regulations shall: 

1. Require that state and local programs maintain after-development runoff rate of flow, as 
nearly as practicable, as the pre-development runoff characteristics; 
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2. Establish minimum design criteria for measures to control nonpoint source pollution and 
localized flooding, and incorporate the stormwater management regulations promulgated 
pursuant to the Virginia Erosion and Sediment Control Law, Article 4 (§ 10. 1-560 et seq.) of 
Chapter 5 of this title, as they relate to the prevention of stream channel erosion. These criteria 
shall be periodically modified as required in order to reflect current engineering methods; 

3. Require the provision of long-term responsibility for and maintenance of stormwater 
management control devices and other techniques specified to manage the quality and quantity 
of runoff; and 

4. Require as a minimum the inclusion in local programs of certain administrative procedures 
which include, but are not limited to, specifying the time period within which a local government 
which has adopted a storrnwater management program must grant written approval of a plan, 
the conditions under which approval shall be granted, the procedures for communicating 
disapproval, the conditions under which an approved plan may be changed and requirements 
for inspection of approved projects. 

§ 10.1-603.5. State agency projects. 

A. After January 1, 1991, a state agency may not undertake any land clearing, soil movement, or 
construction activity involving soil movement or land development unless the agency has submitted and 
obtained approval of a storm water management plan from the Department. In lieu of such a plan, the 
agency may annually submit storrnwater management standards and specifications. 

B. Notwithstanding the provisions of this article, all state agencies shall comply with the stormwater 
management provisions of the Erosion and Sediment Control Law, Article 4 (§ 10.1-560 et seq.) of 
Chapter 5 of this title, and related regulations. The Department shall perform random site inspections to 
assure compliance with this article, the Erosion and Sediment Control Law and regulations promulgated 
thereunder. 

C. The Department shall have thirty days in which to comment on the stormwater management plan, 
and its recommendations shall be binding on the state agency or the private business hired by the state 
agency. Individual approval of separate projects is not necessary when annually approved standards 
and specifications have been approved. 

As on-site changes occur, the state agency shall submit changes in the stormwater management plan to 
the Department 

The state agency responsible for the land-disturbing activity shall ensure compliance with the approved 
plan or specifications. 
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§ 10.1-603.6. Involvement of the Department with local programs. 

A. The Department shall provide technical assistance, training, research, and coordination in 
stonnwater management technology to the local govemmen~ consistent with ihe purposes of this 
article. 

2001 

B. The Department is authorized to review the plan for any project with real or potential 
interjurisdictional impacts upon the request of one of the involved localities to detennine that the plan is 
consistent with the provisions of this article. Any such review shall be completed and a report submitted 
to each locality involved within ninety days of such request. 

§ 10.1-603.7. Authorization for more stringent regulations. 

Localities are authorized to adopt more stringent stormwater management regulations than those 
necessary to ensure compliance with the Board's minimwn regulations, with the exception of regulations 
related to plan approval, provided that the more stringent regulations are based upon the findings of 
local comprehensive watershed management studies and that prior to adopting more stringent 
regulations a public hearing is held after giving due notice. 

§ 10.1-603.8. Regulated activities; submission and approval of a control plan; security for 
performance; exemptions. 

A. Except as provided in§ 10.1-603.5, after the adoption of a local ordinance, a person shall not 
develop any land for residential, commercial, industrial, or institutional use in that locality until he has 
submitted a stormwater management plan to the locality that has jurisdiction and has obtained approval 
of the plan from that locality. The plan may include appropriate maps, mathematical calculations, detail 
drawings and a listing of all major decisions to assure that the entire urut or uruts of land will be so 
treated to achieve the objectives of the local program. Prior to issuance of any permit, the locality may 
also require an applicant to submit a reasonable performance bond with surety, cash escrow, letter of 
credit, any combination thereof, or such other legal arrangement acceptable to the locality, to ensure 
that measures could be taken by the locality at the applicant's expense should he fail, after proper 
notice, within the time specified to initiate or maintain appropriate actions which may be required of him 
by the approved stormwater management plan as a result of his land-development project. If the 
locality takes such action upon such failure by the applicant, the agency may collect from the applicant 
for the difference should the amount of the reasonable cost of such action exceed the amount of the 
security held. Within sixty days of the completion of the requirements of the approved stormwater 
management plan, such bond, cash escrow, letter of credit or other legal arrangement, or the 
unexpended or unobligated portion thereof, shall be refimded to the applicant or terminated. These 
requirements are in addition to all other provisions of law relating to the issuance of such plans and are 
not intended to otherwise affect the requirements for such plans. 
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B. Notwithstanding any other provisions of this article, the following activities are exempt: 

1. Permitted surface or deep mining operations and projects, or oil and gas operations and 
projects conducted Wlder the provisions of Title 45.1; 

2. Tilling, planting or harvesting of agricultural, horticultural, or forest crops; 

2001 

3. Single-fanlily residences separately built and not part of a subdivision, including additions or 
modifications to existing single-family detached residential structures; 

- 4. Land development projects that disturb less than one acre of land area; however, the 
governing body of a locality which has adopted a storrnwater management program may 
reduce this exception to a smaller area of disturbed land or qualify the conditions under which 
this exception shall apply; and 

5. Linear development projects, provided that (i) less than one acre ofland will be disturbed 
per outfall or watershed, (ii) there will be insignificant increases in peak flow rates, and (iii) there 
are no existing or anticipated flooding or erosion problems downstream of the discharge point. 

§ 10.1-603.9. Approved plan required for issuance of grading, building, or other permits. 

Upon the adoption of a local ordinance no grading, building or other permit shall be issued for a 
property unless a storrnwater management plan has been approved that is consistent with the local 
program and this article and unless the applicant has certified that all land clearing, construction, land 
development and drainage will be done according to the approved plan. 

§ 10.1-603.10. Recovery of administrative costs. 

Any locality which administers a stormwater management program may charge applicants a reasonable 
fee to defray the cost of program administration, including costs associated with plan review, issuance 
of permits, periodic inspection for compliance with approved plans, and necessary enforcement, 
provided that charges for such costs are not made under any other law, ordinance or program. The fee 
shall not exceed an amount commensurate with the services rendered and expenses incurred or $1,000, 
whichever is less. 

§ 10.1-603.11. Monitoring, reports and inspections. 

A. The plan-approving authority or, if a permit is issued in connection with land-disturbing activities 
which involve the issuance of a grading, building, or other permit, the permit-issuing authority (i) shall 
provide for periodic inspections of the installation of storm water management measures and (ii) may 
require monitoring and reports from the person responsible for carrying out the plan, to ensure 
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compliance with the approved plan and to determine whether the measures required in the plan provide 
effective stormwater management. The owner, occupier or operator shall be given notice of the 
inspection and an opportunity to accompany the inspectors. If the permit-issuing authority or 
plan-approving authority determines that there is a failure to compiy with the plan, notice shaii be served 
upon the permittee or person responsible for carrying out the plan by registered or certified mail to the 
address specified in the permit application or in the plan certification, or by delivery at the site of the 
development activities to the agent or employee supervising such activities. Where the plan-approving 
authority serves notice, a copy of the notice shall also be sent to the issuer of the permit. The notice 
shall specify the measures needed to comply with the plan and shall specify the time within which such 
measures shall be completed. Upon failure to comply within the time specified, the permit may be 
revoked and the permittee or person responsible for carrying out the plan shall be deemed to be in 
violation of this article and upon conviction shall be subject to the penalties provided by §10.1-603.14. 

B. Notwithstanding subsection A of this section, the following may be applied: 

1. Where a county, city, or town administers the local control program and the permit-issuing 
authority and the plan-approving authority are not within the same local government 
department, the locality may designate one department to inspect, monitor, report and ensure 
compliance. 

2. Where a permit-issuing authority has been established, and such authority is not vested in an 
employee or officer of local government but in the commissioner of revenue or some other 
person, the locality shall exercise the responsibilities of the permit-issuing authority with respect 
to monitoring, reports, inspections, and enforcement unless such responsibilities are transferred 
as provided for in this section. 

§ 10.1-603.12. Department to review local and state agency programs. 

A. The Department shall periodically conduct a comprehensive review and evaluation of the 
effectiveness of each local government's and state agency's stormwater management program. The 
review shall include an assessment of the extent to which the program has reduced nonpoint source 
pollution and mitigated the detrimental effects of localized flooding. A summary of these reviews and 
evaluations shall be submitted annually to the General Assembly. 

B. If, after such a review and evaluation, a local government is found to have a program which does not 
comply with the provisions of this article or regulations promulgated thereunder, the Department may 
issue an order requiring that necessary corrective action be taken within a reasonably prescribed time. 
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§ 10.1-603.13. Appeals of decisions of counties, cities or towns. 

A. An appeal from a decision of a locality concerning an application for approval or disapproval of a 
stormwater management plan may be taken by the applicant, or any aggrieved party authorized by law, 
within thirty days after the rendering of such a decision of the locality, to the circuit court of the 
jurisdiction in which the land development project is located. 

B. Judicial review shall be on the record previously established and shall otherwise be in accordance 
with the provisions of the Administrative Process Act (§9-6.14: 1 et seq.). 

§ 10.1-603.14. Penalties, injunctions and other legal actions. 

Any person who violates any provision of a local ordinance or program adopted pursuant to the 
authority of this article shall be guilty of a misdemeanor and shall be subject to a fine not exceeding 
$1,000 or up to thirty days imprisonment for each violation or both. Such a local ordinance may also 
include the following sanctions: 

1. A locality operating its own program may apply to the circuit court in any jurisdiction wherein 
the land lies to enjoin a violation or a threatened violation of the provisions of this article or of 
the local ordinance without the necessity of showing that an adequate remedy at law does not 
exist. 

2. Without limiting the remedies which may be obtained in this section, a locality operating its 
own program may bring a civil action against any person for violation of any ordinance or any 
condition of a permit, or any provision of a local program adopted pursuant to this article. The 
action may seek the imposition of a civil penalty of not more than $2,000 against the person for 
each violation. 

3. With the consent of any person who has violated or failed, neglected or refused to obey any 
ordinance or any condition of a permit or any provision of a local program adopted pursuant to 
this article, the administrator of the local program may provide, in an order issued by the 
administrator against such person, for the payment of civil charges for violations in specific 
sums, not to exceed the limit specified in subdivision 2 of this section. Such civil charges shall be 
instead of any appropriate civil penalty which could be imposed under subdivision 2. 

§ 10.1-603.15. Cooperation with federal and state agencies. 

Localities operating their own programs and the Department are authorized to cooperate and enter into 
agreements with any federal or state agency in connection with plans for stormwater management. 
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IDCR 
Departmfflt c( Cooservation & Reae,ition 
CO'Jlf.lMNG VJR[JNI.A:S NATURAL~ RKRfATIONAl RESOUIHS 

VSMP General Permit Notice Of Termination -
Construction Activity Storm Water Discharges (DCR01) 

(Please Type or Print All Information) 

1. Construction Activity Operator 

Name: __________________________________________________________________________________________ _ 

Mailing Address: _________________________________________________________________________________ _ 

City:_________________________________ State: _______ _ Zip:____________ Phone: ____________________ _ 

2. Location of Construction Activity 

Name: __________________________________________________________________________________________ _ 

Address: _______________________________________________________________________________________ _ 

City:_________________________________ State:________ Zip: ___________ _ 

If street address unavailable: Latitude ____________________ _ Longitude------------------------

3. VSMP Storm Water General Permit Number: ---------------------------------

4. The Reason for Terminating Coverage Under the General Permit (Note: The construction activity operator may only 
submit a Notice of Termination after one or more of the conditions below have been met): 

0 Final stabilization has been achieved on all portions of the site for which the operator is responsible; 

0 Another operator has assumed control over all areas of the site that have not been finally stabilized; 

0 Coverage under an alternative VPDES or VSMP permit has been obtained; or 

0 For residential construction only, temporary stabilization has been completed and the residence has been 
transferred to the homeowner. 

NOTE: The Notice of Termination must be submitted within 30 days of one of the above conditions being met. 
Authorization to discharge terminates seven (7) days after the Notice of Termination is submitted. For the purposes of 
this permit, a Notice of Termination that is mailed is considered to be submitted once it is postmarked. 

5. Certification: 
"I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified personnel properly gather and evaluate the information submitted. 
Based on my inquiry of the person or persons who manage the system or those persons directly responsible for gathering the 
information, the information submitted is to the best of my knowledge and belief true, accurate, and complete. I am aware that 
there are significant penalties for submitting false information including the possibility of fine and imprisonment for knowing 
violations." 

Print Name: ------------------------------------------------- Title: ---------------------------------

Signature: _______________________________________________ _ Date: ____________________________ _ 

(Please sign in INK. The person signing this form must be associated with the operator identified in Item #1 above.) 

For Department of Conservation and Recreation Use Only 

Accepted/Not Accepted by: ---------------------------------------------- Date: ___________________________________ _ 
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IDCR 
Department cl Conservation & Recreation 
CCNS£R.1NG 11RGINL~S W.TU~~l & R[CRrnram RlSOURC[S 

INSTRUCTIONS for FORM OCR 199-147 

VSMP General Permit Notice Of Termination - Construction Activity Storm Water Discharges 

General 
A VSMP General Permit Notice of Termination must be 
submitted when an operator no longer wishes to be covered 
under a VSMP General Permit for Storm Water Discharges 
From Construction Activities. 

Section 1 Activity Operator Information 
Give the legal name of the person, firm, public organization, 
or any other entity that was issued the general permit for the 
site described in this Notice of Termination. Do not use a 
colloquial name. Enter the complete address and phone 
number of the operator. 

Section 2 Activity Location Information 
Enter the activity's official name and complete street 
address, including city, state and ZIP code. If the activity or 
site lacks a street address, indicate the latitude and longitude 
to the nearest 15 seconds of the approximate center of the 
site. 

Section 3 Permit Information 
Enter the existing VSMP Storm Water General Permit 
number assigned to the activity or site identified in Section 1 . 

Section 4 Reason for Termination 
Check the appropriate statement indicating the reason for 
submitting this Notice of Termination. The Notice of 
Termination may only be submitted after one or more of the 
following conditions have been met: 

1. Final stabilization has been achieved on all portions 
of the site for which the operator is responsible; 

2. Another operator has assumed control over all areas 
of the site that have not been finally stabilized; 

3. Coverage under an alternative VPDES or VSMP 
permit has been obtained; or 

4. For residential construction only, temporary 
stabilization has been completed and the residence has 
been transferred to the homeowner. 

The Notice of Termination must be submitted within 30 
days of one of the above conditions being met. 

Authorization to discharge terminates seven (7) days after 
the Notice of Termination is submitted. For the purposes of 
this permit. a Notice of Termination that is mailed is 
considered to be submitted once it is postmarked. 

Section 5 Certification 
State statutes provide for severe penalties for submitting 
false information on this Notice of Termination. 

State regulations require this Notice of Termination to be 
signed as follows: 

For a corporation: by a responsible corporate officer. 
For the purpose of this section, a responsible corporate 
officer means: (1) A president, secretary, treasurer, or vice
president of the corporation in charge of a principal 
business function, or any other person who performs 
similar policy- or decision-making functions for the 
corporation, or (2) the manager of one or more 
manufacturing, production, or operating facilities provided 
the manager is authorized to make management decisions 
which govern the operation of the regulated facility 
including having the explicit or implicit duty of making major 
capital investment recommendations, and initiating and 
directing other comprehensive measures to assure long 
term environmental compliance with environmental laws 
and regulations; the manager can ensure that the 
necessary systems are established or actions taken to 
gather complete and accurate information for permit 
application requirements; and where authority to sign 
documents has been assigned or delegated to the 
manager in accordance with corporate procedures; [Note: 
if the title of the individual signing this form is "Plant 
Manager", submit a written verification that the 
authority to sign documents has been assigned or 
delegated to the manager in accordance with corporate 
procedures]; 

For a partnership or sole proprietorship: by a general 
partner or the proprietor; or 

For a municipality, state, Federal, or other public facility: 
by either a principal executive officer or ranking elected 
official. 

The Department of Conservation and Recreation reserves the right to request additional information not directly 
addressed by the registration statement if, in its discretion, a facility or operation poses a potential impact on water 

quality. 

(OCR 199-147) (09/04) 
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VPDES General Permit Registration Statement - Construction Activity Storm Water Discharges (VAR10) 

(Please Type or Print All Information) 

1. Construction Activity Operator (NOTE The permit will be issuecJ to this operator, and the Certtf,cat,on m Item #13 must be signed 
by the appropriate person associated wtlh this operator [see the instruct,ons]) 

/ . --;:, '\' ' ,-

Name. ((- !~vJ:..).",,-l/lJ·,...J ··&:'f I f-,/, 0 Lt' l-'IL.L(,}·J_·~~_l_l_L _______________________ _ 

Mailing Address _!={.;-· _;;-_5_'_;1 __ s_· P'~'}~·IL_l<-_L_' ,_.v_t'.7~_i-.,_a_r_·1u_1.c_' I_L __ c_·,)_c_l_' --------------------

City -~-~_c_,_~-,_e_r:..._· i_tc_:s"'7 _______ _ State "1·,'..\ · Phone 7o)-~)7)5··27)'/ 

2_ Location of Construction Activity 
.n () • . 

Name: /-on,."- ~~1\-So,-.1·j 1°, !hs;-,:-1,2.<c 'v'1u.,·_,,..J,,.:}. 

Address i(;":,';;'f S'r:\v.<.jLl-J.,...,( 7 i~12uc'lt'. c'2,of' -----
City l')_;_. ··~ /'.'f:.-. ,;) > State JJ~-- Zip 2 'tu L <.,. 

If street address unavailable Latitude _________ _ Longitude-----------
Location of all Offsite Support Activities to be Covered Under the Permit 

Name: t--l 1l· 

City _______________ _ State: ___ _ Zip _____ _ 

If street address unavailable Latitude---------- Longitude _________ _ 

3. Status: Federal D State D Public D Private flt (Check one only) 

4. The Nature of the Construction Project (e.g., commercial, industrial, residential, agricultural, oil and gas, etc}: 

·1(05 t'(> e,:,,..,T1 I 
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~ .. G -
~ NarneoftheRece~ing~te~s):_l_o_,~_·c~·~-~~5~--~--~e-~_--~-------------------------~ 
6. If the Discharge is Through a Municipal Separate Storm Sewer System (MS4), the Name of the Municipal Operator of the 

StormSewer:_~i-J-·-+--~-------------------------------------~ 

7 Estimated Project Start Date: .Ji.,{ Uj Z<J(l / Estimated Project Completion Date: -Ji.J U1 ·zoo? 
8. Total Land Area of Development (to the nearest quarter acre): 3 ::> 2. Ac.. 

Estimated Area to be Disturbed (to the nearest quarter acre): /"i.}, Z V 4-C-
9. Is the area to be disturbed by the construction activity part of a larger common plan of development or sale? Yesj2g NoO 

10. Map: Attach a topographic map or other map which dearly shows the location of the construction activity, the area to be disturbed 
(inducting offsite support activities), and the receiving stream(s) for the storm water discharge(s) 

NOTE: A storm water pollution prevention plan (SWPPP) must be prepared in accordance with the requirements of the General 
VPDES Permit for Discharges of Storm Water from Construction Activities prior to submitting this Registration Statement. By 
signing this Registration Statement you are certifying that the SWPPP has been prepared. 

11. Location Where the SWPPP May be Viewed, and the Name and Phone Number of a Contact Person: (NOTE The contact 
person shouid be a person knowledgeable in the principl1:::s and practice of erosion and sediment controls, such as a licensed 
professional engineer, Responsible Land Disturber (RLD), or other knowledgeable person who possesses the skills to assess 
conditions at the construction sne that could impact storm water quality) 

Location of SWPPP: f~vl. s'~So.-...1·j, lv,'S;j'i ~.....r,.x1-,r-14 p0t:<J1L lo,_if• l ~,....,_.tf,:..\l~ "1~ -Z1c .. l(,, 

Contact Person Name ..Jo4:r-> s:/V ·11)?fL Phone Number ]d')-'?f1~ - lTJd 
12. Pennanent BMPs: Attach a list of permanent BMPs (both structural and non-structural) that will be installed at the construction site. 

13. 

For each BMP, include the following information: (a) Type of BMP to be installed, (b) Geographic location (county - State Hydrolog1c 
Unit Code); (c) Waterbody the BMP will discharge into; and, {d) Number of acres that will be treated (to the nearest quarter acre). 

Certification: "I certify under penalty of law that this document and all attachments were prepared under my direction or supervision 
in accordance with a system designed to assure that qualified personnel properly gather and evaluate the 1nformat1on submitted. 
Based on my inquiry of the person or persons who manage the system or those persons directly responsible for gathering the 
information, the information submitted is to the best of my knowledge and belief true, accurate. and complete. I am aware that there 
are significant penalties for submitting false information including the possibility of fine and imprisonment for knowing violations " 

Print Name: \,;.) 5, -:J;v I J e. Title D j , 

Signature_-,,L+-.W-=~;...t.-=~l"""'~_.i!.::___--------- l. 
(Please s· 

DEQ-WATER FORM SWGP-VAR10-RS (07104) 

Accepted/Not Accepted by:--------------------------- Dale.-------~--

Topo _____ Water Body ______ Basin ____ Class ____ Section ____ Special Standards ______ _ 
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INSTRUCTIONS for FORM OCR 199-146 

VSMP General Permit Registration Statement - Construction Activity Stormwater Discharges 
General Enter the total area (to the nearest 1/4 acre) of the development (meaning 
A. Registration Statement must be submitted when an operator makes the total acreage of the larger common plan of development or sale) 

)plication to the Department of Conservation and Recreation for Include the acreage of any offsite support activities to be covered under 
.;overage under the General VSMP Permit for Stormwater Discharges the permit. 
From Construction Activities. 

Section 1 Activity Operator Information 
For the purposes of this general permit, "Operator'' means any person, 
company, corporaiion, partnership, etc., associated with a construction 
project that meets either of the following two criteria: (1) has direct 
operational control over construction plans and specifications, including 
the ability to make modifications to those plans and specifications; or (2) 
has day-to-day operational control of those activities at a project which are 
necessary to ensure compliance with a stormwater pollution prevention 
plan for the site or other permit conditions (e.g., they are authorized to 
direct workers at a site to carry out activities required by the stormwater 
pollution prevention plan or comply with other permit conditions). The 
entities who are considered operators will commonly consist of the owner 
or developer of a project (the party with control of project specifications) 
and the general contractor (the party with day to day operational control of 
the activities at the project site which are necessary to ensure compiiance 
with the permit). Contractors and subcontractors who are under the 
general supervision of the general contractor are not considered operators 
and would not need to submit a registration statement. Give the legal 
name of the operator, do not use a colloquial name. Enter the complete 
address and phone number of the operator. The permit will be issued 
to this operator. 

Section 2 Activity Location Information 
Enter the activity's official name and complete street address, including 
city, state and ZIP code. If the site lacks a street address, enter the 
latitude and longitude to the nearest 15 seconds of the approximate 
center of the site. 

Offsite Support Activities 
The general permit may be used to authorize stormwater discharges from 

·,activities that are located away from the construction site (e.g., concrete or 
· ;asphalt batch plants, equipment staging yards, material storage areas, 

-- ~xcavated material disposal areas, borrow areas) provided that they meet 
1e following criteria: (1) The support activity is directly related to a 

construction site that is required to have VSMP permit coverage for 
discharges of stormwater associated with construction activity; (2) The 
support activity is not a commercial operation serving multiple unrelated 
construction projects by different operators, and does not operate beyond 
the completion of the construction activity at the last construction project it 
supports; and (3) Appropriate controls and measures are identified in a 
stormwater pollution prevention plan covering the discharges from the 
support activity areas. 

Provide the information required for each offsite support activity 
seeking coverage. Support activities located off site are not required to be 
covered under this general permit. Discharges of stormwater from offsite 
support activities may be authorized under another VSMP permit. Where 
stormwater discharges from offsite support activities are not authorized 
under this general permit, the land area of the offsite support activity need 
not be included in determining the total land disturbance acreage of the 
activity seeking general permit coverage. 

Section 3 Legal Status 
Indicate the appropriate legal status of the operator of the site. 

Section 4 Nature of the Construction Project 
Examples: commercial, residential, agricultural, oil and gas, etc. 

Section 5 Name of Receiving Water(s) 
Enter the name of the receiving water(s) for all stormwater 
discharge(s), including any stormwater discharges from offsite support 
activities to be covered under the permit. 

Section 6 Name of MS4 Operator 
If the stormwater is discharged through a municipal separate storm sewer 
system (MS4), enter the name of the operator of the MS4. 

Section 7 Estimated Project Start Date 
Enter the date project is projected to start. 

istimated Project Completion Date 
lnter the estimated project completion date. 

ection 8 Total Land Area of the Development 

Estimated Acres to be Disturbed 
Enter an estimate of the total number of acres of the site (to the nearest 
1/4 acre) on which soil will be disturbed. 

Section 9 Larger Common Plan of Development or Sale 
Indicate if the area to be disturbed by the construction activity is part of 
a larger common plan of development or sale. 

Section 10 Map 
Attach a topographic map or other map which clearly shows the location 
of the construction activity, the area to be disturbed, and the receiving 
stream(s) for the stormwater discharge(s), including any offsite support 
activities to be covered under the permit. 

Section 11 Location of Pollution Prevention Plan (SWPPP) 
A stormwater pollution prevention plan (SWPPP) must be prepared in 
accordance with the requirements of the General VSMP Permit for 
Discharges of Stormwater from Construction Activities prior to submitting 
this Registration Statement. Give the location where the stormwater 
pollution prevention plan for the site may be viewed, and the name and 
phone number of a contact person. The contact person should be a 
person knowledgeable in the principles and practice of erosion and 
sediment controls, such as a licensed professional engineer, 
Responsible Land Disturber (RLD), or other knowledgeable person who 
(i) holds a certificate of competence from the board in the area of 
project inspection; or (ii) is enrolled in the board's training program for 
project inspection or combined administrator and successfully 
completes such program within one year of enrollment. 

Section 12 Permanent BMPs That Will Be Installed 
Attach a list of the permanent BMPs (both structural and non-structural) 
that will be installed at the construction site. For each BMP, include the 
following information: 

(a} Type of BMP to be installed 
(b) Geographic location ( county - State Hydrologic Unit Code) 
(c} Waterbody the BMP will discharge into 
(d) Number of acres that will be treated (to the nearest quarter acre) 

Section 13 Certification 
The operator identified in Section 1 of this Registration Statement is 
responsible for certifying and submitting this Registration 
Statement. Please sign the form in INK. State statutes provide for 
severe penalties for submitting false information on this Registration 
Statement. State regulations require this Registration Statement to be 
signed as follows: 

For a corporation: by a responsible corporate officer. For the 
purpose of this section, a responsible corporate officer means: (1) A 
president, secretary, treasurer, or vice-president of the corporation in 
charge of a principal business function, or any other person who 
performs similar policy- or decision-making functions for the corporation, 
or (2) the manager of one or more manufacturing, production, or 
operating facilities provided the manager is authorized to make 
management decisions which govern the operation of the regulated 
facility including having the explicit or implicit duty of making major 
capital investment recommendations, and initiating and directing other 
comprehensive measures to assure long term environmental 
compliance with environmental laws and regulations; the manager can 
ensure that the necessary systems are established or actions taken to 
gather complete and accurate information for permit application 
requirements; and where authority to sign documents has been 
assigned or delegated to the manager in accordance with corporate 
procedures; [Note: if the title of the individual signing this form is 
"Plant Manager", submit a written verification that the authority to 
sign documents has been assigned or delegated to the manager in 
accordance with corporate procedures]; 

For a partnership or sole proprietorship: by a general partner or the 
proprietor; or 

For a municipality, state, Federal, or other public facility: by either a 
principal executive officer or ranking elected official. 

The Department of Conservation and Recreation reserves the right to request additional information not directly addressed by the 
Registration Statement if. in its discretion, a facility or operation poses a potential impact on water quality. 
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DEPARTMENT OF ENVIRONMENTAL QUALITY 
WATER DIVISION 

PERMIT APPLICATION FEE 
EFFECTIVE JULY 1, 2002 _ 

INSTRUCTIONS 
pplicants for individual Virginia Pollutant Discharge Elimination System (VPDES), Virginia Pollution 
batement (VPA}, Virginia Water Protection (VWP), Surface Water Withdrawal (SWW), and Ground 

~Vater Withdrawai (GWW) Permits are required to pay permit application fees except farming 
operations engaged in production for market. Fees are also required for registration for coverage 
under General Permits except for the general permits for sewage treatment systems with discharges 
of 1,000 gallons per day (GPO) or less and for Corrective Action Plans for leaking underground 
storage tanks. Except for VWP permits, fees must be paid when applications for permit issuance, 
reissuance or modification are submitted. Applicants for VWP permits will be notified by the DEQ of 
the fee due. Applications will be considered incomplete if the proper fee is not paid and will not be 
processed until the fee is received. 

The permit fee schedule is included with this form. Fees for permit issuance or reissuance and for 
permit modification are included. Once you have determined the fee for the type of application you 
are submitting, complete this form. The original copy of the form and your check or money order 
payable to "Treasurer of Virginia" should be mailed to the Department of Environmental Quality, 
Receipts Control, P.O. Box 10150, Richmond, VA 23240. A copy of the form and a copy of your 
check or money order should accompany the permit application. You should retain a copy for your 
records. Please direct any questions regarding this form or fee payment to the DEQ Office to which 
you are submitting your application. 

ADDRESS: /&557 ~l.-t-.i.-:ic_7 01!<>t'L {«)P 

/;);.,1 ~(Z,( 0 , '--14. l 'Lu 2-i.,;, 

DAYTIME PHONE: ( lcj )Y1S1- 277'-/ 
Area Code 

TYPE OF PERMIT APPLIED FOR 
(from Fee Schedule}: 6 i"JJt~-\--L 

TYPE OF ACTION: ---- New Issuance __ ,\~- Reissuance ____ Modification 

AMOUNT OF FEE SUBMIITED ' 
~omF~Sch~~aj: _____ f_-_~_-_L_1·_t_~_' ______________________ _ 

EXISTING PERMIT NUMBER {if applicable):_\J_A_.' -_{Z.._'-f_5_J_o_5_._7 _____________ _ 

DEQ OFFICE TO WHICH APPLICATION SUBMITIED (check one) 

0 AbirJgdon/SWRO 

0 Richmond/PRO 

0 HarrisonburgNRO 

0 Richmond/Headquarters 

FOR DEQ USE ONLY 

0 Kilmarnock/KO 

0 Roanoke/WCRO 

&f' Woodbridge/NVRO 

d Virginia Beach/TRO 

0 Lynchburg/SCRO 

Original Form_and Check_- DEQ Accounting Office 

Date:---------- Copy of Form and Copy of Check - DEQ Regional or Permit Program Office 
DC #: _________ _ 

2Hl V2090 



•~Hr< l =- I IJF'HEF: COl6Ui_ THI /T~. 

FOUR SEASONS BMP FACILITIES: 

PHASE 4 SECTION 1: EXTENDED DETENTION DRY POND, 
BMP COVERAGE PROViDED FOR 120.86 ACRES 

PHASE 6 SECTION 1: 2-EXTENDED DETENTION DRY PONDS 
BMPCOVERAGEPRO~DEDFOR8~9ACRES 

F'. lU 
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IDCR 
Departmem ct Conservation &.Recre,tion 
CCT;S!IMNG VIIONIAS N\TU~\l &.RECRUTICN4l RLSOUlo'.lS 

FEE SCHEDULES 

A. VSMP Permits. Applications for issuance of new individual VSMP permits, and for permittee 
initiated major modifications that occur (and become effective) before the stated pennit expiration 
date. [NOTE: VSMP permittees pay an Annual Permit Maintenance Fee instead of a reapplication 
fee. The permittee is billed separately by OCR for the Annual Permit Maintenance Fee.] 

TYPE OF PERMIT ISSUANCE MODIFICATION 
VSMP Municipal Stormwater I MS4 Individual 
(Large and Medium) $21,300 $10,650 
VSMP Municipal Stom1water I MS4 Individual 
(Small) $2,000 $1,000 

B. Registration Statements for VSMP General Permit Coverage. The fee for filing a permit 
application (registration statement) for coverage under a VSMP stormwater general permit issued by 
the permit issuing authority. 

TYPE OF PERMIT ISSUANCE 
VSMP Municipal Stormwater I MS4 General Permit (Small) $600 
VSMP General I Stormwater Management - Phase I Land Clearing 
("Large" Construction Activity - Sites or common plans of 
development equal to or greater than 5 acres) $500 
VSMP General I Stormwater Management - Phase II Land Clearing 
(''Small" Construction Activity - Sites or common plans of 
development equal to or greater than 1 acre and less than 5 Acres) $300 

C. Permit Maintenance Fees. The annual permit maintenance fees apply to each VSMP permit 
identified below, including expired permits that have been administratively continued. 

TYPE OF PERMIT MAINTENANCE 
VSMP Municipal Stormwater I MS4 (Large and Medium) $3,800 
VSMP Municipal Stormwater I MS4 Individual (Small) $400 
VSMP General I Stormwater Management - Phase I Land Clearing 
("Large" Construction Activity - Sites or common plans of 
development equal to or greater than 5 acres) $0 
VSMP General I Stormwater Management - Phase II Land Clearing 
("Small" Construction Activity - Sites or common plans of 
development equal to or greater than 1 acre and less than 5 Acres) $0 

(OCR 199-145) (09/04) 
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BMP#1 

BMP#2 

BMP#3 

BMP#4 

VSMP General Permit {DCR01)- Permanent BMP Information 

Construction Activity Operator: K: Hovnanian Homes of Virginia 

Project Name: Four Season-Historic Virginia, Phase 1 Section 2 

{a) Type of 
BMP to be 
Installed 

{b) Geographic 
Location 

{County HUC code 

# 

© Waterbody 
BMP will discharge to 

{d) Total Acres 
treated by BMP 
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Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

SITE DESCRIPTION 

Project Name and Location: Four Seasons in Historic Virginia - Phase 1, Section 2 
16403 Dumfries Road 

Developer Name and Address: K. Hovnanian 
12632 Darby Brooke Court 
Woodbridge, Virginia 22192 

Description: (Purpose and types of soil disturbing activities) 

The Four Seasons project is located in the northwest quadrant of Interstate 95 and State Route 
234 interchange, above the town of Dumfries and below the community of Montclair. Existing 
vegetation on site conditions consist of a wooded area with predominantly poplar, oak, and 
beech with some pine. 

The area East and West of this site are the Four Seasons in Historic Virginia, which will be 
developed in future phases (PWC Plan #00-00206). The area to the North is the community of 
Montclair. 

This plan consists of 13 single-family units and is accessed from Four Seasons Drive 
(PWC #00-00383). Development of this parcel will be construction of all utilities, streets, 
parking lots and overlots grading. 

Soils within the site area are: 

Delanco Fine Sandy Loam 
Dumfries Sandy Loam 
Hatboro - Codorus (Hatboro) 
Neasbsco - Quantico complex (Neabsco) 
Quantico Sandy Loam 

Soil disturbing activities will include: clearing and grubbing; installing a stabilized construction 
entrance; perimeter and other erosion and sediment controls; grading; excavation for the 
sediment traps and basins, storm sewer, sanitary sewer main, utilities, building underground 
level and foundations; construction of curb and gutter, road; and preparation for final seeding. 

Runoff Coefficient: The pre-developed coefficient of runoff is c = 0.35 
The final coefficient of runoff for the site will be c = 0.60 

Site Area: The site is approximately 19.07 acres of which 
33.30 acres will be disturbed by construction activities. 

2Hl V2099 
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Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

Wetland Area: The wetland area is approximately 0.13 HA (0.32 acres) of which 
0.15 HA (0.06 acres) will be disturbed by construction activities. 

SEQUENCE OF MAJOR ACTIVITIES 

The order of activities will be as follows: 

1. Install stabilized Gonstruction entrance with wash rack 
2. Inspect and repair all existing erosion control measures constructed during Four 

Seasons Phase 1 - Section 1 (PWC #00-00383) 
3. Clear and grub for silt fence and tree protection 
4. Install silt fence and tree protection 
5. Clear and grub for earth dike, sediment traps, waterline and sanitary sewer 
6. Construct sediment traps 
7. Install earth dike and temporary flow diversion pipes 
8. Seed/mulch berm of sediment traps and dike within 48 hours after installed 
9. Continue clearing and grading 
10. Pile topsoil 
11. Stabilize denuded areas and stockpiles not to remain longer than 14 days 
12. Install utilities, storm sewer, sanitary force main curb and gutter 
13. Install inlet and outlet protections 
14. Apply stone to model parking area and road 
15. Construct buildings 
16. Complete grading and seeding 
17. When all construction activity is compete and the site is stabilized, remove inlet 

protection, earth dike and silt fence; and reseed any areas disturbed by their removal 

Name of Receiving Waters: The entire site drains into Quantico Creek. 

2HlV2100 
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Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

CONTROLS 

Erosion and Sediment Controls . 
Stabilization Practices 

Temporary Stabilization - Top soils stock piles and disturbed portions of the site where 
construction activities temporarily cease for at least 14 days will be stabilized with temporary 
seed and mulch no later than 7 days from the last construction activity in that area. The 
temporary seed, lime, fertilizer, and mulch shall be applied in accordance with the Virginia 
Erosion and Sediment Control Handbook. Areas of the site which are to be paved will be-
temporarily stabilized in accordance with the Virginia Erosion and Sediment Control Handbook, 
until bituminous pavement can be applied. 

Permanent Stabilization - Disturbed portions of the site where construction activities 
permanently cease shall be stabilized with permanent seed no later than 7 days after the last 
construction activity. The permanent seed mix shall be selected according to the current 
seasonal conditions. The superintendent shall approve all seed mixture prior to application. 
After seeding, each area shall be mulched with straw. The straw mulch is to be tacked into 
place by a disk with blades set nearly straight. 

Structural Practices 

Tree Protection - Will be constructed at tree save areas and at limits of construction to 
ensure the survival of desirable trees where they will be effective for erosion and sediment 
control, watershed protection, landscape beautification, dust and pollution control, noise 
reduction, shade and other environmental benefits while the land is being converted from 
forest to urban type uses. 

Silt Fence - Will be constructed onsite to intercept and detain small amounts of sediment 
from disturbed areas during construction in order to prevent sediment from leaving the site. 

Earth Dike - Will be constructed to collect runoff from the disturbed area and direct the runoff to 
the sediment traps and basins 

Sediment Traps- Will be constructed various locations on the site (see Phase 1 Erosion Control 
Plan) and formed by constructing an embankment and excavating a storage pond. The trap will 
drain through an outlet pipe. The sediment should be removed from the trap when the volume 
of the wet storage is reduced by one-half. 

2HlV2101 
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Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

Sediment Basins - Will be constructed at three locations on the site (see Phase 1 Erosion 
Control Plan). The basin will be formed by constructing an embankment and excavating a 
storage pond and will drain through a riser and outlet pipe. Once construction activities are 
nearly complete or the sediment reaches cleanout level at 50% capacity, the accumulated 
sediment will be removed from the basin. 

Inlet Protection - Will be installed to prevent sediment from entering storm drainage system 
prior to permanent stabilization of the disturbed area. 

Outlet Protection - Will be installed at existing storm structures to prevent scour at storm 
water outlets, to protect the outlet structures, and to minimize the potential for downstream 
erosion by reducing the velocity and energy of concentrated storm water flows. 

Check Dams - Will be constructed in the existing onsite drainage swale to reduce the 
velocity of concentrated storm water flows, thereby reducing erosion of the drainage swale. 

Post-Construction Storm Water Management 

Storm water drainage will be provided by curb and gutter, storm sewer and overland swales. 
When construction is complete, the site will drain to outfalls, which have been studied, designed 
and determined to be adequate in terms of capacity and velocity. Temporary BMP/SWM pond 
will be constructed to reduce increase runoff rate and non-point source pollution, provide 
adequate water quality and control the water quantity. 

WASTE DISPOSAL 

WASTE MATERIALS 

All waste materials will be collected and stored in a securely lidded metal dumpster rented 
from Northern Virginia Waste Company, which is a licensed solid waste management company 
in Prince William County . The dumpster will meet all local Prince William County and any State 
solid waste management regulations. All trash and construction debris from the site will be 
deposited in the dumpster. The dumpster will be emptied a minimum of once per week or more 
often if necessary, and the trash will be hauled to the Potomac Landfill County Dump. No 
construction waste materials will be buried onsite. All personnel will be instructed regarding the 
correct procedure for waste disposal. Notices stating these practices will be posted in the office 
trailer, and the individual who manages the day-to-day site operations will be responsible for 
seeing that these procedures are followed. 
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Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

HAZARDOUS WASTE 

All hazardous waste materials will be disposed of in the manner specified by local or State 
regulation or by the manufacturer. Site personnel will be instructed in these practices and 
Mr. John Synder, the individual who manages day-to-day site operations, will be responsible for 
seeing that these practices are followed. 

SANITARY WASTE 

All sanitary waste will be collected from the portable units a minimum of one time per week 
by a licensed sanitary waste management contractor, as required by local regulation. All 
sanitary sewer or septic systems shall be constructed and maintained in compliance with 
local and state requirements. 

OFF-SITE VEHICLE TRACKING 

A stabilized construction entrance has been provided to help reduce vehicle tracking of 
sediments. The paved street adjacent to the site entrance will be swept daily to remove any 
excess mud, dirt or rock tracked from the site. Dump trucks hauling material from the 
construction site will be covered with a tarpaulin. 

TIMING OF CONTROLS/MEASURES 

As indicated in the Sequence of Major Activities, the earth dike, stabilized construction 
entrances, sediment traps and basins will be constructed prior to clearing or grading of any 
other portions of this site. Areas where construction activities temporarily cease for more 
than 14 days will be stabilized with a temporary seed and mulch within 7 days of the last 
disturbance. Once construction activity ceases permanently in an area, that area will be 
stabilized with permanent seed and mulch. After this site is stabilized, the accumulated 
sediment will be removed from the trap and earth dike will be removed. 
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Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

CERTIFICATION OF COMPLIANCE 
WITH FEDERAL, STATE, AND 'LOCAL REGULATIONS 

The storm water pollution prevention plan reflects Prince William County requirements for storm 
water management and erosion sediment control, as established in State Water Control 
Board ordinance VR680-14-19. To ensure compliance, this plan was prepared in 
accordance with the County Subdivision Ordinance and the Virginia Erosion and Sediment 
Control Handbook. There are no other applicable State or Federal requirements for 
sediment and erosion site plans (or permits}, or storm water management site plans (or 
permits). 

MAINTENANCE/INSPECTION PROCEDURES 

Erosion and Sediment Control Inspection and Maintenance Practices 

These are the inspection and maintenance practices that will be used to maintain erosion and 
sediment controls; 

• All control measures will be inspected at least once each week and following any storm 
event of 0.5 inches or greater. 

• All measures will be maintained in good working order; if a repair is necessary, it will 
be initiated within 24 hours of report. 

• Built up sediment will be removed from silt fence when it has reached one-half the 
height of the fence. 

• The sediment basin and trap will be inspected for depth of sediment, and built up 
sediment will be removed when it reaches 50 percent of the design capacity and at 
the end of the job. 

• Diversion dike will be inspected and any breaches promptly repaired. 

• Temporary and permanent seeding and planting will be inspected for bare spots, 
washouts, and healthy growth. 

• The dates of major grading activities when construction ceases temporarily or 
permanently on a portion of the site, and dates when stabilization measures are initiated 
will be recorded in the inspection report. 

• A maintenance inspection report will be made after each inspection. A copy of the 
report form to be completed by the inspector is attached. 
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Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

• Mr. John Snyder, site superintendent, will select three individuals who will be 
responsible for inspections, maintenance and repair activities, and filling out the 
inspection and maintenance report. 

• Personnel selected for inspection and maintenance responsibilities will receive training 
from Mr. John Snyder. They will be trained in all the inspection and maintenance 
practices necessary for keeping the erosion and sediment controls used onsite in good 
working order. 

• If sediment has escaped the construction site, sediment offsite will be removed 
promptly to minimize offsite impact. This shall be done in accordance with local and 
state regulations. 

Non-Storm Water Discharge 

It is expected that the following non-storm water discharges will occur from the site during 
the construction period: 

• Water from water line flushings. 

• Pavement wash waters (where no spills or leaks of toxic or hazardous materials has 
occurred.) 

• Uncontaminated ground water (from dewatering excavation). 

All non-storm water discharges will be directed to the sediment trap and basin prior to 
discharge. 

INVENTORY FOR POLLUTION PREVENTION PLAN 

The materials or substances listed below are expected to be present orisite during 
construction: 

• Concrete 
• Fertilizers 
• Detergents 
• Petroleum Based Products 
• Paints (enamel or latex) 
• Cleaning solvents 

• Metal studs 
• Wood 

• Steel 

• Masonry Block 
• Tar 
• Insulation Material 
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Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pol.lution Prevention Plan 

SPILL PREVENTION 

Material Management Practices 

The following are the material managemen1t practices that will be used to reduce the risk of 
spills or other accidental exposure of materials and substances to storm water runoff. 

Good Housekeeping: 

The following good housekeeping practices will be followed onsit~ during the construction 
project. 

• An effort will be made to store only enough product required to do the job. 

• All materials stored onsite will be stored in a neat, orderly manner in their appropriate 
containers and, if possible, under a roof or other enclosure. 

• Products will be kept in their original containers with original manufacturer's label. 

• Substances will not be mixed with one another unless recommended by the 
manufacturer. 

• Whenever possible, all of a product will be used up before disposing of the 
container. 

• Manufacturers' recommendations for proper use and disposal will be followed. 

• The site superintendent will inspect daily to ensure proper use and disposal of 
materials onsite. 

Hazardous Products: 

• These practices are used to reduce the risks associated with hazardous materials. 

• Products will be kept in original containers unless they are not resealable. 

• Original labels and material safety data will be retained; they contain important 
product information. 

• If surplus product must be disposed of, manufacturers' or local State recommended 
methods for proper disposal will be followed. 

The following product specific practices will be followed onsite: 
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Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

Petroieum Products: 

All onsite vehicles will be monitored for leaks and receive regular preventative maintenance 
to reduce the chance of leakage. Petroleum products will be stored in tightly sealed 
containers which are clearly labeled. 

Any asphalt substances used onsite will be applied according to manufacturers' 
recommendations and state and local regulations. 

Fertilizers: 

Fertilizers used will be applied only in the minimum amounts recommended by the 
manufacturer. Once applied, fertilizer will be worked into the soil to limit exposure to storm 
water. Storage will be in a covered shed. The contents of any partially used fertilizer will be 
transferred to a sealable plastic bin to avoid spills. 

Paints: 

All containers will be tightly sealed and stored when not required for use. Excess paint will 
not be discharged to the storm sewer system but will be properly disposed of according to 
manufacturer's instructions or State and local regulations. 

Concrete Trucks: 

Concrete trucks will not be allowed to wash out or discharge surplus concrete or drum wash 
water on the site. 

Spill Control Practices 

In addition to the good housekeeping and material management practices discussed in the 
previous sections of this plan, the following practices will be followed for spill prevention and 
cleanup: 

• Manufacturers' recommended methods for spill cleanup will be clearly posted and 
site personnel will be made aware of the procedures and the location of the 
information and cleanup supplies. This method must meet or exceed state and local 
regulations. 

• Materials and equipment necessary for spill cleanup will be kept in the material 
storage area onsite. Equipment and materials will include but not be limited to 
brooms, dust pans, mops, rags, gloves, goggles, kitty litter, sand, sawdust, and 
plastic and metal trash containers specifically for this purpose. 

• All spills will be cleaned up immediately after discovery in accordance with state and 
local regulations. 
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Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

• The spill area will be kept well ventilated and personnel will wear appropriate 
clothing to prevent injury from contact with a hazardous substance. 

• Spills of toxic or hazardous material will be reported to the appropriate state and 
local government agency, regardless of size. 

• The spill prevention plan will be adjusted to include measures to prevent this type of 
spill from occurring and how to clean up the spill if there is another one. 

• Mr. John Snyder the site superintendent, is responsible for the day to day site 
operations, he will be the spill prevention and cleanup coordinator. He will then 
designate at least three other site personnel who will receive spill prevention and 
cleanup training which will at least meet or exceed state and local regulations. These 
individuals will become responsible for a particular phase of prevention and cleanup. 
The names of responsible spill personnel will be posted in the office trailer in the material 
area on-site. 
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Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

POLLUTION PREVENTION PLAN CERTIFICATION 

I certify under penalty of law that this document and all it's attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gathered and evaluated the information submitted. Based on my inquiry of the person 
or persons directly responsible for gathering the information, the information submitted is, to the 
best of my knowledge and belief, true, accurate, and complete. I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations. 

Signed:------------------- Date: ______ _ 

CONTRACTOR'S CERTIFICATION 

I certify under penalty of law that l understand the terms and conditions of the Virginia Pollutant Discharge 
Elimination System (VPDES) General permit that authorizes the storm water discharges associated with 
industrial activity from the construction site identified as part of this certification. 

Signature For: Responsible For: 

Date: 

Date: 

Date: 
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STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION AND MAINTENANCE REPORT FORM 

TO BE COMPLETED EVERY 7 DAYS AND WITHIN 24 HOURS OFA RAINFALL EVENT OF 0.5 
INCHES OR MORE 

INSPECTOR: __________ DATE: ___________ _ 

INSPECTOR'S QUALIFICATIONS: 

DAYS SINCE LAST RAINFALL: ___ AMOUNT OF LAST RAINFALL INCHES 

STABILIZATION MEASURES 

DATE SINCE LAST DATE OF NEXT STABILIZED? 
AREA DISTURBED DISTURBANCE (YES/NO) STABILIZED WITH 

ROADS 

MODEL 
PARKING 
AREA 

OPEN SPACE 

BUILDINGS 

. STABILIZATION REQUIRED: 

PERFORMED BY: ON OR BEFORE: ------ -------

STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION AND MAINTENANCE REPORT FORM 

STRUCTURAL CONTROLS 

TOBE 

CONDITION 
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Construction Pollution Prevention Plan 

-----

TREE PROJECTION 

AREA HAS ANY TREE PROTECTION IS THERE EVIDENCE OF 
FALLEN DOWN? ROOT DAMAGE? 

-

MAINTENANCE REQUIRED FOR TREE PROTECTION: 

TO BE PERFORMED BY: _______ ON OR BEFORE: ____ _ 

2HlV2111 
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Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION AND MAINTENANCE REPORT FORM 

STRUCTURAL CONTROLS 
DATE: ____ _ 

SILT FENCE 

AREA IS THE SEDIMENT BUILDUP IS THERE EVIDENCE OF 
MORE THAN 2 THE HEIGHT OF WASHOUT OR OVER-

f--

THE FENCE? TOPPING? 

MAINTENANCE REQUIRED FOR SILT FENCE: 

TO BE PERFORMED BY: ON OR BEFORE: ------- -------

2HlV2112 
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DATE: 

Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

STORM WATER POLLUTION PREVENTION PLAN 
iNSPECTiON AND MAINTENANCE REPORT FORM 

STRUCTURAL CONTROLS 

-----

EARTH DIKE 

FROM TO IS DIKE STABILIZED? IS THERE EVIDENCE OF 
WASHOUT OR 

OVER-TOPPING? 

MAINTENANCE REQUIRED FOR EARTH DIKE: 

TO BE PERFORMED BY: ON OR BEFORE: ------- -----~ 

Page 15 
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DATE: 

Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION AND MAINTENANCE REPORT FORM 

I 

STRUCTURAL CONTROL 

-----

SEDIMENT TRAP 

TRAP IS EMBANKMENT DEPTH OF CONDITION OF ANY EVIDENCE OF 
STABILIZED? SEDIMENT TRAP TRAP SIDE SLOPES OVER-TOPPING OF THE 

EMBANKMENT? 

EX. #1 

EX. #2 

EX.#3 

EX.#4 

EX.#5 

EX. #6 

EX. #7 

MAINTENANCE REQUIRED FOR SEDIMENT TRAP: 

TO BE PERFORMED BY: ON OR BEFORE: ------- ------

Page 16 
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Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

STORM WATER POLLUTION PREVENTION PLAN 
iNSPECTION AND MAiNTENANCE FORM 

STRUCTURAL CONTROLS 

DATE: ___ _ 
STORM DRAIN INLET PROTECTION 

Inlet Protection Is it causinQ excessive pond? Depth of Sediment Accumulation 

Structure#2 

Structure#3 

Structure#4 

Structure#5 

Structure#6 

Structure#? 

Structure#8 

Structure#9 

Structure#1 O 

Structure#11 

Structure#12 

Structure#13 

Structure#14 

Structure#15 

Structure#16 

Structure#17 

Structure#18 

Structure#19 

Page 18 
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Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

STORM DRAIN INLET PROTECTION 

Inlet Protection Is it causing excessive pond? Depth of Sediment Accumulation 

Structure#20 

Structure#21 

Structure#22 

Structure#25 

Structure#26 

Structure#27 

Structure#28 

Structure#29 

Structure#30 

Structure#31 

Structure#32 

Structure#33 

Structure#34 

Structure#35 

Structure#36 

Structure#36A 

Structure#37 

Structure#39 

Structure#40 

Structure#41 

Structure#42 

Page 19 
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Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

..,, r\ VI 1-\11~ II LC I rn.v v I 
----

Inlet Protection Is it causing excessive pond? Depth of Sediment Accumulation 

Structure#43 

Structure#44 

Structure#45 

Structure#46 

Structure#4 7 

Structure#48 

MAINTENANCE REQUIRED FOR STORM DRAIN INLET PROTECTION: 

TO BE PERFORMED BY: ON OR BEFORE: 
~~~~~~~ ~~~~~~ 

Page 20 
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DATE: 

Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

STORM WATER POLLUTION PREVENTION PLAN 
iNSPECTiON AND MAINTENANCE REPORT FORM 

STRUCTURAL. CONTROLS 

--------

OUTLET PROTECTION 

OUTLET PROTECTION 0% SLOPE ALONG THE OUTFALL AT THE END OF APRON 
LENGTH OF APRON? 

#1 

#38 

#44A 

MAINTENANCE REQUIRED FOR OUTLET PROTECTION: 

TO BE PERFORMED BY: ON OR BEFORE: ------- -------

Page 21 
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Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

DATE: ____ _ 

AREA 

STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION AND MAINTENANCE REPORT FORM 

STRUCTURAL CONTROLS 

ROCK CHECK DAM 

IS THE SEDIMENT BUILDUP MORE IS THERE EVIDENCE OF 
THAN 2 THE HEIGHT OF THE CHECK FLOWS AROUND THE 

DAM? - EDGES? 

MAINTENANCE REQUIRED FOR ROCK CHECK DAM: 

TO BE PERFORMED BY: ON OR BEFORE: ------- ------

Page 22 
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Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

DATE: ----

DOES MUCH 
SEDIMENT GET 

TRACKED ONTO 
ROAD? 

STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION AND MAINTENANCE FORM 

OTHER CONTROLS 

STABILIZED CONSTRUCTION ENTRANCE: 

IS THE GRAVEL CLEAN DOES ALL TRAFFIC USE 
OR IS IT FILLED WITH THE STABILIZED 

SEDIMENT? ENTRANCE TO LEAVE 
THIS SITE? 

IS THE CUL VERT 
BENEATH THE 

ENTRANCE 
WORKING? 

\ MAINTENANCE REQUIRED FOR STABILIZED CONSTRUCTION ENTRANCE: 
J 

TO BE PERFORMED BY: ON OR BEFORE: 
~~~~~~- -~~~~~-

Page 23 
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Four Season in Historic Virginia - Phase 1, Section 2 
Construction Pollution Prevention Plan 

STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION ANO MAINTENANCE REPORT FORM 

CHANGES REQUIRED TO POLLUTION PREVENTION PLAN: 

REASONS FOR CHANGES: 

I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gathered 
and evaluated the information submitted. Based on my inquiry of the person or persons who manage the 
system, or those directly responsible for gathering information, the information submitted is, to the best of 
my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing violations. 

SIGNATURE: DATE: -------------- ------

Page 24 
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(Project Name) 
Construction Pollution Prevention Plan 

STORM WATER POLLUTION PREVENTION PLAN (SWPPP) 

PROJECT: 
SITE DESCRIPTION 

Project Name and Location (Lat., Long. or Address) 
Owners Name and Address 
Description 
Runoff Coefficient 
Site Area 
Sequence of Major Activities 
Name of Receiving Waters 
Dedicated Asphalt Plants or Concrete Plants 
Area of Wetlands 

CONTROLS: Erosion and Sediment 
Stabilization Practices 
Structural Practices 
Storm Water Management 
Waste Disposal: 

Waste Materials 
Hazardous Waste 
Sanitary Waste 

Offsite Vehicle Tracking 
Timing of Controls/Measures 
Certification of Compliance with Federal, States and Local Regulations 

MAINTENANCE/INSPECTION PROCEDURES 
Erosion and Sediment Control Inspection and Maintenance Practices 
Non-storm Water Discharge 
Inventory for Pollution Prevention Plan 

Material Management Practices 
Good Housekeeping 
Hazardous Products 
Petroleum Products 
Fertilizers 
Paints 
Concrete Trucks 
Spill Control Practices 
Pollution Prevention Plan Certification 
Contractor's Certification 

SPILL PREVENTION 

*INSPECTION ANO MAINTENANCE REPORT FORMS 
Stabilization Measures 
Stabilized Construction Entrances (1 form per entrance) 
Sediment Trap (one form per each phase) 
Sediment Trap/Basin (one form per each phase 
Silt Fence (one form for each phase) 
Earth Dike (one form per each phase) 
Rock Check Dam (one form per each phase) 
Storm Inlet Protection (one form per each phase) 
Storm Outlet Protection (one form per each phase) 
Fill Diversion (one form per each phase) 
Fill Diversion (one form per each phase) 
Changes Required to Pollution Prevention Plan (one form per each phase) 

MISCELLANEOUS 

DATE: 

The County Siltation & Erosion control Plan and the Storm Water Pollution Prevention Plan are consistent and 
reflect any revisions to either plan. 

Page 25 
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Record of Land Disturbance 
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SWPPP Record of Land Disturbance 
Date 

Location (Attach a map showing location of activity) Land Land Stabilization 
Disturbance Disturbance Measure 

Start End Implemented 
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SWPPP Record of Land Disturbance 
Date 

Location (Attach a map showing location of activity) Land Land Stabilization 
Disturbance Disturbance Measure 

Start End lm~emented 
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SWPPP Record of Land Disturbance 
Date 

Location (Attach a map showing location of activity) Land Land Stabilization 
Disturbance Disturbance Measure 

Start End Implemented 
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SWPPP Record of Land Disturbance 
Date 

Location (Attach a map showing location of activity) Land Land Stabilization 
Disturbance Disturbance Measure 

Start \ End Implemented 

--
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SWPPP Record of Land Disturbance 
Date 

Location (Attach a map showing location of activity) Land Land Stabilization 
Disturbance Disturbance Measure 

Start End Implemented 
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SWPPP Record of Land Disturbance 
Date 

Location (Attach a map showing location of activity) Land Land Stabilization 
Disturbance Disturbance Measure 

Start End Implemented 
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SWPPP Record of Land Disturbance 
Date 

Location (Attach a map showing location of activity) Land Land Stabilization 
Disturbance Disturbance Measure 

Start End Implemented 

. 

\ 
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SWPPP Record of Land Disturbance 
Date 

Location (Attach a map showing location of activity) Land Land Stabilization 
Disturbance Disturbance Measure 

Start End Implemented 
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Record of Inspections 
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Record of Contractor Certification 
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Historic Virginia Four Seasons December 8, 2005 

Storm Water Pollution Prevention Plan 

Contractor Certification 

"I certify under penalty of law that I understand the terms and conditions of this Virginia 
Pollutant Discharge Elimination System (VPDES) general permit that authorizes the storm 
water discharges from the construction activity identified as part of this certification." 

Site: Four Seasons- Four Seasons Dr, SSOF, Ph 2 Sec 2 Outfall, Ph 4 Sec 1 Outfall, Ph 7 

Sec 1 S\VM, Ph 8 Sec 1 SWM, Rec Center (aka Ph 1 Sec 2), Ph 2 Sec 1, Ph 2 Sec 2, Ph 3 Sec 

1, Ph 4 Sec 1, Ph 5 Sec 1, Ph 5 Sec 2, Ph 6 Sec 1, Ph 7 Sec 1, & Ph 8 Sec 1 * The 

acknowlcdement I execution of this Contractor's Certification Form by the Contractor is onlv 

valid while this Contractor is active onsite performing earthwork and grading to the extent as 

conditioned in the fullv executed Agreement's Scope of Work between the Contractor and the 

Developer and/or ApQlicant for Work performed on the above referenced projects. Developer 

~vill slll!Qlya full cop_y.Qfpcnnit to the contractor. 

Note: The Developer is the party that is ultimately responsible for this permit and that the 

Contractor acknowledges that the Developer will document the inspections and perform the 

paperwork required for the permit with the input from the appropriate WAH, Inc. site 

supcri ntendent. 

Contractor# -
Name: 

Title: 

Firm: Name: 

Address: 

Telephone: 

Date: 

Signature: 

Storm Water Pollution Prevention Plan 
Prince William County Plan No. 

David M. Speed 

V.P. Engineering 
···-

William A. Hazel, Inc. 

4305 Hazel Park Court 

P.O. Box 600 

Chantilly, VA 20151 

703-378-8300 Fax 703-378-7623 

December 08, 2005 
., 

*/:/d . Y - / .,-,· ,,z,,(-t ,.,-,, 
/ 

4?<:t\.1?(1)-1,Z,3,{SJ,, 12, 1./. t.1., 

Stllf.Sl 1 S'2. 1 6l,7/,+(:I/ 
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Authorized Representative Letter to DCR 
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Wetland Permit Information 
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SECTION 1 

FLOODPLAIN STUDY NARRATIVE 

2HlV2144 



Introduction 

Four Seasons in Historic Virginia is located northeast of the intersection between 
I-95 and Rt. 234. Quad sheets 8189, 8190, 8289 and 8290. The project consists of 
1500 residential units, a recreational center, infrastructure improvements, and 
private roads. The Four Seasons project is bounded to the north by Powells Creek. 
Two drainage areas within this study drain to Powells Creek. A floodplain study, 
sealed in December 1988, was conducted for Powells Creek by Dewberry and 
Davis. Runoff leaves the property by way of only one other outlet, a double box 
culvert running under I-95. An aerial topographic survey and a land title survey 
were both conducted by Odyssey and Associates, Inc., in March of 1999, and were 
both utilized in this study. Also, a field topographic survey of an area downstream 
of the subject property and just beyond a double box culvert under I-95 was 
provided by christopher consultants, ltd. in February of 2000. 

The current floodplain study we have prepared is based on peak flows. Ultimate 
development conditions, based on current zoning, were assumed offsite and used 
in conjunction with the onsite development conditions as shown on the Four 
Seasons Preliminary Plan (PWC#00-00206) to develop the hydrologic model. 
Additionally, Pond 4 (as referenced in the Preliminary Plan) has been included in 
the current model as final design for such has been completed and is currently 
being submitted as part of the Four Seasons Drive Phase lB Plan (PWC# 00-
00383). A pond has also been added to Watershed 3, of which design has been 
completed, and is being submitted as part of the Four Seasons Phase 4, Section I, 
plan (PWC #02-00584). . 

This study also shows the final RP A alignment. The RP A is based on the 
delineation shown on the Preliminary PASA (PWC0#95-03 l l SD PA, approved 
May 16, 1995) provided by Wetlands Studies and Solutions. It has been modified 
using the 2' contour interval aerial topography that was developed for this site. 
The Preliminary PASA utilized the 5' contour interval aerial topography provided 
by Prince William County. 
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Hydrology 

Divides of the drainage areas to be included in this study were determined using 
the aerial survey obtained from Odyssey and Associates, and Prince William 
County Topographic Maps. PWC Topographic Maps had to be utilized because of 
the lack of aerial in some offsite areas. The PWC Topographic Maps were not 
used solely because of the greater level of precision shown on the aerial. 

The time of concentration for all drainage areas within this study, except 
Watershed 3, were calculated by the SCS TR-55 method. 100' of sheet flow was 
assumed in all calculations. The computations have been included in this report. 
The time of concentration for Watershed 3 was taken from PWC# 02-00584. The 
flow paths for each subarea are shown on the schematic included in this report. 

Per PWC DCSM (for drainage areas larger than 200 acres), the Soil Conservation 
Service TR-55 Method was used to estimate peak flows for all runoff routed into 
the double box culvert under I-95. Within this report, the drainage areas feeding 
into this culvert are refered to as WS 1, WS 4-1, WS 4-2, and I-95 runoff, 
respectively. In determining the pre-development RCN's, the soils and offsite 
zoning contained within these drainage areas, obtained from the online Prince 
William County Mapper, were overlaid along with the current onsite conditions 
onto the drainage areas. In determining the post-development RCN's, the current 
onsite conditions overlay was replaced by the layout shown in the Four Seasons 
Preliminary Plan (PWC #00-00206). To classify soils according to the TR-55 
classification the Soil Survey of Prince \\-illiam County, Virginia by the Soil 
Conservation Service, issued August 1989, was used. In both calculations, 
ultimate development conditions were assumed offsite. Pond 2 software was used 
to develop a routing table for the pond contained within WS 4-2. A Schematic was 
developed to show the drainage area, RCN, Tc, and channel length for each 
subarea and is included in this report. This schematic was then used to input the 
data for the TR-55 runs. TR-55 was used to develop the 100-yr flood hydrographs 
for each drainage area. A composite 100-yr storm event hydro graph was produced 
in Excel and is included in this report. This composite hydrograph was developed 
by adjusting each of the subarea hydro graphs timeline by there corresponding 
travel time to the outlet point (the inlet of the double box culvert under I-95) and 
then adding the resulting hydrographs. 
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The Rational Method was used to compute peak flows for the 2 drainage areas 
within this study dumping into Powells Creek. Within this report, these drainage 
areas are refered to as WS 2 and WS 3, respectfully. In determining the pre
development CN's, offsite zoning, obtained from the online Prince William 
County Mapper, was overlaid along with current onsite conditions onto the 
drainage areas. In determining the post-development CN's, the current onsite 
conditions overlay was replaced by the layout shown in the Four Seasons 
Preliminary Plan (PWC #00-00206). In both calculations, ultimate development 
conditions were assumed offsite. Once the Tc's were calculated, rainfall intensities 
for the 100 year storm were then determined using exhibit 5 in Section 700 of the 
PWC DCSM. Q was then calculated per PWC DCSM Rational Method Equation. 
The computations and results have been included in this report. A Schematic was 
developed to show the areas, CN, Tc, and channel lengths and has been included 
in this report. 
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Hydraulics 

A field investigation was conducted to determine the typical channel geometry and 
roughness coefficents for ~he channel and overbanks. These values were submitted 
to the county and an approval letter, dated April 11, 2000, wa.J obtained from 
Oscar Guzman of Prince William County Watershed t\13..i.1agement. This letter has 
been included in the report :md plans. 

The entire study was modeled in the Boss software package. The input was 
entered in Boss's HEC-2 module. Cross sections, perpendicular to the flow lines, 
were cut from the topographical map obtained from Odyssey and Associates aerial 
survey. These sections were taken at I 00 ft intervals along the floodplain reach 
with location adjustments being made as deemed necessary. These sections were 
then altered to include the channel geometry as observed in the field. The 
approved roughness coefficients were input into the HEC-2 model. The double 
box culvert running under I-95 was modeled using Boss's Special Culvert 
submodule. The pond previously mentioned was simplified by modeling it using 
Boss's Special Culvert submodule and restricting the water surface elevation by 
inputing a rating table at the cross section representing the breast of the dam. The 
Special Culvert input parameters are detailed in the output included in this report. 
All HEC-2 input files have been included on disk, per PWC DCSM. 
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All normal depth calculations were perfonned in Doss's HydruCa!c module and 
the results have been included in this report and t'1e plans. 

In the analysis, peak flows at the outlet points ,vere used for the entire reach for 
WS 2. Peak flow to the Watershed 3 pond was de~ermined and routed through the 
pond. All pond flov,'s and routings are included in this booklet, and are taken from 
PWC#02-00584. The I 00-yr outflow from the pond was then added to the 100-yr 
flow from the rest of the watershed to arrive at a conservative discharge at the base 
of the channel. Peak flow for WS 4 was reduced just upstream of the point where 
the flow from WS I is routed into WS 4. By way of a rating table, the designed 
I 00-yr storm event water surface elevation (as shown in Four Seasons Drive Phase 
IB Plan-PWC# 00-00383) for the pond in subarea WS 4-2 was held. Upstream of 
the breast of the dam the flow was increased to the peak flow for subarea WS 4-2 
Peak flow for WS 1 was reduced just upstream of the outlet point for the runoff 
from I-95 that is being routed onto the property. 

The 100-year water surface calculations were performed using Boss's HEC-2 
module. The HEC-2 analysis was run directly from the previously mentioned 
HEC-2 input files. The resulting water surface elevation was plotted on the cross 
sections with the "'Boss" software. The resulting water surface was profiled with 
the "Boss" software. The resulting floodplain has mapped on the aerial 
topographical map with Boss's floodplain mapping module. Detailed reports of all 
input and analysis results, produced by the Boss software, have been included in 
this booklet. 
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SECTION II 

SITE SCHEMATIC 
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FOUR SEASONS PRE-DEVELOP1VIENT 
WATERSHED SCHE!JATIC 
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FOUR1 SEASONS AREA ZONING 

Zoning Districts by Use Code 
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SYMBOL 

14A 

ISA 

I6A 

I8C 

180 

I8E 

20B 

24B 

26A 

27A 

348 

34C 

360 

37A 

3983 

39C3 

428 

478 

47C 

470 

HYDROLOGIC SOILS 

NAME HYDROLOGIC SOIL GROUP 

CODURUS LOAM C 

COMUSLOAM 8 

DELANCO FINE SANDY LOAM C 

DUMFRlESSANDYLOAM 8 

DUMFRlESSANDYLOAM B 

DUMFRlESSANDYLOAM B 

ELSINBORO SANDY LOAM B 

GLENELG-BUCKHALL COMPLEX 

HAlBORO SILT LOAM 

HA TBORO-CODURUS COMPLEX 

LUNT LOAM 

LUNT LOAM 

MARR VERY FINE SANDY LOAM 

MARUMSCO LOAM 

MINNIEVILLE CLAY LOAM 

MINNIEVILLE CLAY LOAM 

NEABSCO-QUANTICO COMPLEX 

QUANTICO SANDY LOAM 

QUANTICO SANDY LOAM 

QUANTICO SANDY LOAM 

B 

D 

D 

C 

C 

B 

C 

C 

C 

C 

B 

B 

B 
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QL ck TR-55 v~r.5.46 
Executed: 11:21:02 

S/N: 
04-19-2000 c:\tr55\PRE2.TCT 

PRE DEVELOPMENT WATERSHED 2 

Tc COMPUTATIONS FOR: WATERSHED 2 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning 1 s roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
. 007 * (n*L) 

T 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse-slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf 16.1345 

Paved Csf 20.3282 

T = L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1. 4 9 * r * s 

V 

n 

Flow length, L 

T = L /. (3600*V) 

AB 
Wooded 

0.4000 
ft 100.0 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

7.800 
0.0500 

0.16 

BC 
Unpaved 

720.0 
0.0500 

3.6078 

0.06 

CD 
1. 00 
3.00 

0.333 
0.0420 
0.0350 

4.1943 

1180 

0.08 + 

0.16 

0.06 

DE 
1. 00 
3.00 

0.333 
0.0280 
0.0390 

3.0734 

1800 

0.16 0 ") ,i 
• L. -

. . . . . . . . . . . . . .. . . . . .. - - .. . . . . . .. . . . . . . .. . . . ~ . . . . . . . . . . . . . . - . . . . . . .. . . . . . . . . . ................................................................................ 
TOTAL TIME (hrs) 0.46 
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- Quick TR-55 Ver.5.46 S/N: 
Executed: ll:21:02 04-19-2000 c:\tr55\PRE2.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

PRE DEVELOPMENT WATERSHED 2 

Subarea descr. Tc or Tt Time (hrs) 

WATERSHED 2 Tc 0.46 

2HlV2159 
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Quick TR-55 Ver.5.46 
Executed: 11:21:14 

S/N: 
04-19-2000 c:\tr55\PRE3.TCT 

PRE DEVELOPMENT WATERSHED 3 

Tc COMPUTATIONS FOR: WATERSHED 3 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
. 007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length~ L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Cs£ 16.1345 

Paved Cs£ 20.3282 

T L / (3600*V) 

CHANNEL FLOW 
segment TD 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 
n 

Flow length, L 

AB 
Wooded 

0.4000 
ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

100.0 
7.800 

0.0700 

0.14 

BC 
Unpaved 

1020.0 
0.0760 

4.4480 

0.06 

CD 
4.00 
6.00 

0.667 
0.0330 
0.0500 

4.1312 

840 

= 0.14 

0.06 

DE 
4.00 
6.00 

0.667 
0.0190 
0.0450 

3.4830 

2240 

T = L / (3600*V) hrs 0.06 + 0.18 0.24 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

TOTAL TIME (hrs) 0.44 
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-Quick TR-55 Ver.5.46 S/N: 
Executed: 11:21:14 04-19-2000 c:\tr55\PRE3.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

PRE DEVELOPMENT WATERSHED 3 

Subarea descr. Tc or Tt Time (hrs) 

WATERSHED 3 Tc 0.44 

2HlV2161 
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Q = C, * C *I* A 

WS#2 

8 
Wooded + Brush 73.64 

WS#3 

8 
Wooded+ Brush 147.04 

PRE DEVELOPMENI 

C 
0.35 

Ct 
1.25 

Q = 177.20 

C 
0.35 

Ct 
1.25 

Q = 360.25 

5.50 

5.60 

NOTE: Rational Formula per DCSM of PWC 

PROJECT: FOUR SEASONS 

IN HISTORIC VA 

TASK: FLC-:)DPLAIN STUDY 

ENGINEER: DAVID MAXWELL 

DATE: APRIL 10, 2000 

2II1v2162 
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QJick TR-55 Ver.5.46 
Executed: ll:29:54 

S/N: 
04-19-2000 c:\tr55\POST2.TCT 

POST DEVELOPMENT WATERSHED 2 

Tc COMPUTATIONS FOR: WATERSHED 2 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
. 007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf 16.1345 

Paved Csf 20.3282 

T L / {3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 
n 

Flow length, L 

T = L / (3600*V) 

AB 
Wooded 

0.4000 
ft 
in 

ft/ft 

hrs. 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

100.0 
7.800 

0.0540 

0.15 

BC 
Unpaved 

760.0 
0.0540 

3.7493 

0.06 

CD 
1. 00 
3.00 

0.333 
0.0360 
0.0350 

3.8832 

840 

0.06 + 

0.15 

0.06 

DE 
1. 00 
3.00 

0.333 
0.0290 
0.0390 

3.1278 

2100 

0.19 0.25 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

TOTAL TIME (hrs) 0.46 
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Quick TR S5 Ver.5.46 S/N: 
Executed: 11:29:54 04-19-2000 c:\tr55\POST2.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

POST DEVELOPMENT WATERSHED 2 

Subarea descr. Tc or Tt Time (hrs) 

WATERSHED 2 Tc 0.46 

2HIV2164 
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WS#2 

Q =Cr* C *I* A 

WEIGHTED AVG OF C 

8 f 
Rd+ Lot 25.62 0.65 
Open Sp 0.4 0.35 
Wooded 44.46 0.35 
Ponds 1.37 1.00 

Easemts 0.13 0.35 

71.98 

C = 0.47 

WS#3 

Weight 

16.653 
0.14 

15.561 
1.37 

0.0455 

33.7695 

POST DEVELOPMENT 

PROJECT: FOUR SEASONS 

IN HISTORIC VA 
TASK: FLOODPLAIN STUDY 

ENGINEER: ROBERT BUTLER 

DATE: SEPTEMBER, 2002 

Ct= 1.25 

C = 0.47 
I = 5.50 
A= 72.15 

a = 232.17 

Time of concentration taken from PWC# 02-00584, and is a conservative estimate. 

WEIGHTED AVG OF C 

To Pond 

8 f Weight Tc= 10 min. 
Rd+ Lot 45.4 0.65 29.51 C1 = 1.25 

Open sp 23.28 0.35 8.148 C = 0.54 
Wooded 42.51 0.35 14.8785 I = 8.1 

Ponc::ls 1.27 1.00 127 A= 143.9 
Easemts 1.7 0.35 0.595 

Cem 0.19 0.35 0.0665 
Rec 4.47 0.80 3.576 a= 789.64 

Offsite 25.08 0.80 20.064 

143.9 78.108 

C = 0.54 
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Uncontrolled 

6. £ Weight 

Rd+ Lot 9.7 0.65 6.305 
Wooded 11.82 0.35 4.137 

21.52 10.442 

C = 0.498 

Notes: 
Uncontrolled Peak + Peak Release from Pond = Flow to Powell's Creek 

108.53 + 375.84 =484.37cfs 
(Conservative method based on flows.) 

Tc= 10 min. 
c, = 1.25 

C = 0.498 
I = 8.1 
A=21.52 

Q = 108.53 

Peak Release from Pond Taken from PWC Plan # 02-00584. See excerpts on following page. 

Pond Routings from PWC # 02-00584 are shown on the following pages. 

Flow for Post-development without the pond= 789.64 + 108.53 = 898.17 cfs 
(Conservative Method) 
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2 
C 

~ 
::J 
en 
C 
0 
(.) ... 
(]) 
.c 
a. 
0 
U) 
·;:: 
.c 
(.) 

N 
0 
0 
N 

0 
<:0 

o5 
0 

DRAINAGE TO POND 

T(hr) T (min) 

0.000 0 
0.053 5 
O.lf,7 10 
0.250 15 
0.333 20 
0.417 25 
0.500 30 
0.553 35 
O.f,f, 7 40 
0.750 45 
0.533 50 
O.ctl7 55 

-

1.000 f,0 
1.053 f,5 
l.i" 7 70 
1.250 75 
1.333 50 
1.417 55 
1.500 qo 
1.553 q5 
I _f,f, 7 100 
1.750 105 
1.533 110 
l.'117 115 
2.000 120 

A= 143.'1 
C= 0.541'17 

UNIT HYDRcx;RAPH 

2-YR 
Cf= 1.0 

I (in/hr) Q (cfs) 

0 0.00 
2.57 200.43 
4.f,O 358.75 
3.40 265.lf, 
2.3f, 184.0f, 
1.52 141.'14 
1.4'1 116.20 
1.25 q7.4q 
I.Of, 82.67 
0.'11 70.'17 
0.75 60.83 
O.f,'1 53.51 
0.60 46.7'1 
0.55 42.8'1 
0.50 35_qq 
0.45 35.10 
0.40 31.20 
0.35 27.30 
0.30 23.40 
0.25 1'1.50 
0.20 15.60 
OA5 11.10 
0.10 7.50 
0.05 3.'10 
0.00 0.00 

115.1 AC @ .5q 
25.5 AC@ .35 

Tc=/0 min 

10-YR 
Cf= 1.0 

I (in/hr) Q (cfs) 

0 0.00 
3.25 253.47 
5.'12 4"1.70 
4.53 353.2'1 
3.14 244.8'1 
2.43 IBci.51 
1.qq 155.20 
l.f,7 130.24 
1.41 1oci.ci1 
1.21 q4_37 
1.04 81.11 
0.'12 71.75 
0.50 (,2.3'1 
0.73 56.'13 
0.67 52.25 
0.f,O 4".7q 
0.53 41.33 
0.47 3{, .66 
0.40 31.20 
0.33 25.74 
0.27 21.0{, 
0.20 15.f>O 
0.13 I0.14 
0.07 5.4" 
0.00 0.00 

100-YR SDF. 
Cf= 1.25 

I (in/hr) Q (cfs) 

0 0.00 
3.f.8 358.75 
8.10 78Cl64 
f,.47 630.74 
4.44 432.84 
3.50 341.20 
2.5" 278.81 
2.43 236.5Cj 
2.17 211.55 
1.q3 100.15 
1.75 173.53 
f.f, 7 162.50 
1.55 154.03 
1.45 141.3{, 
1.32 128.68 
1.1'1 lff, .Of 
1.05 102.36 
O.ct2 5c:i_f,q 
0.7'1 77.01 
0.66 64.34 
0.53 51.f, 7 
0.40 38.~q 
0.2'=> 25.35 
0.13 12.f 7 
0.00 0.00 

POST INFLOW HYDROGRAPH5 
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I 

0) 
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Q 

100-YR. RATING T ABL~ 

****************************•*****~ 
SYSTEM CONNECTIVITY 

*************************~********* 

>»»> Structure No. 3 ««« 
(Input Data) 

WEIR 81x71 BOX 

Crest elev.(Ft)? 105.5 
Weir length (ft)? 301 

Weir coefficient? 3.0 
Orifice coefficient? .G 

WEIR ORIFICE 
ELEV.(FT.) OUTFLOW OUTFLOW 

105.50 0 0 
l~.00 31.82 1Cf0.G4 
107.00 lf>5.34 330.24 
108.00 355.7G 42f>.28 
loct.00 58'l.31 504.45 
110.00 85'l.13 571.'ll 
111.00 llf>0.88 G32.3G 
112.00 14ctl.4f> f,87.35 

Q = Cw x L x ,_, 1.s 

Q = C X A X (2g x 1-1) ·5 

- ~..,....,, WEIR ORIFICE 

1-l 

0 
0.5 
1.5 
2.5 
3.5 
4.5 
5.5 
G.5 

STORAGE 

0 
527'l'l 
Jf,Gl32 
2'l0087 
425f,15 
573722 
73576ct 
Cil3210 

ELEV.(FT.) OUTFLOW OUTFLOW CULVERT 

105.50 0 0 0 
l~.00 31.82 l't0.f>4 350.Ci4 
107.00 1'"75.34 330.24 364.4'1 
108.00 355.76 426.28 3TI.G5 
loct.00 58ct.31 504.45 3'10.32 
110.00 85Ci.13 571.Cjl 402.64 
111.00 1160.88 {,32.36 414.57 
112.00 14'tl .4f> {,87.35 426.13 
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(/) 

c 
~ 
::i 
rn 
C 
0 
t) .... 
Q) 
.c 
0. 
0 
in 
·;:: 
.c 
t) 

N 
0 
0 
N 
0 
(') 

en 
0 

100-YEAR 
EXECUTED, 05-08-2002 101 401 25 Return Freq1 100 ye ors 

Inflow Hydrogroph1 Pi \PROJECTS\99-33-07\POND\lOOYRIN. HYD 
Roting Table fl lei Pi \PROJECTS\99-33-07\POND\FOURSlOO. PND 

----INITIAL CONDITIONS----
Elevot1on = 105. 50 ft 
Outflow = 0. 00 cfs 
Storage = 0 cu-ft 

GIVEN POND DATA 

IELEVATIONI OUTFLOW I STORAGE I 
I < ft) I < cfs) I < cu-ft) I 
1---------1---------1----------1 
I 105. 50 I 0. 0 I O I 
I 106. 00 I 31. 8 I 52, 799 I 
I 107. 00 I 165. 3 I 166, 1321 
I 108. 00 I 355. 8 I 290,0871 
I 109. 00 I 390. 3 I 425,6151 
J 110, 00 I 402. 6 I 573, 7221 
I 111. 00 I 414. 6 I 735, 7691 
I 112. 00 I 426. 1 I 913, 210 I 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 2S/t + 0 
I (cfs) I <cfs) I 
1------------1-------------1 
I O. 0 I 0. 0 I 
I 352. 0 I 383. 8 I 
I 1107. 5 I 1272. 9 I 
I 1 933. 9 I 2289. 7 I 
I 2837. 4 I 3227. 8 I 
I 3824. 8 I 4227.5 I 
I 4905. 1 I 5319. 7 I 
I 6088. 1 I 6514. 2 I 

TIMe lncreMent (t) = 5, 0 Min. 
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. - -- . .. - ... ,, ____ • - ,., .r ...... _ 
.._,, ,. \->I • ..,-...: ~ ...... t,'i..P.L""'"""'' I f'IILI' 

Inf low Hycirogro.ph1 Pi \PRDJECTS\99-33-07\POND\lOOYRIN. HYD 
Outflow Hydrogrnph1 Pi \PRDJECTS\99-33-07\POND\lOOYR . HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 
------------------ -------~------------------------------------------------

TIME INFLOW j Il+I2 2S/t - 0 2S/t + 0 I OUTFLOW I ELEVATION I 
( M f n) I < cfs) I I < cfs) I ( cfs) I ( cfs) I < cfs) I ( ft) I 

--------1---------1 j---------1------------1-----------1---------1---------1 
o. 0 I o. 001 I ----- 0. 0 I o. 01 0. 00 I 105. 50 I 
5. 0 I 358. 751 I 358. 8 299. 3 I 358. 81 29. 74 I 105. 97 I 

10. 0 I 789. 641 I 1148. 4 1051. 5 I 1447. 71 198. 07 I 107. 17 I 
15. 0 I 630. 741 I 1420. 4 1746. 9 I 2471. 91 362. 47 I 108. 19 I 
20. 0 I 432. 841 I 1063. 6 2060. 6 I 2810. 51 374. 95 I 108. 56 I 
25. 0 I 341. 20 I I 774. 0 2083. 0 I 2834. 7 375. 84 I 1108. 5811 
30. 0 I 278. 811 I 620. 0 1961. 0 I 2703. 0 370. 99 I 108. 44 I 
35. 0 236. 891 I 515. 7 1751. 4 I 2476. 7 362. 65 I 108. 20 I 
40. 0 211. 551 I 448. 4 1522. 0 I 2199. 9 338. 94 I 107. 91 I 

I Ul 45. 0 188. 151 I 399. 7 1348. 0 I 1921. 7 286. 84 I 107. 64 I 
le 50. 0 173. 531 I 361. 7 1215. 4 I 1709. 7 247. 14 I 107. 43 I 
'Jg 55. 0 162. 801 I 336. 3 1116. 6 I 1551. 7 217. 56 I 107. 27 I ::, 

I~ 60. 0 154. 031 I 316. 8 1042. 6 I 1433. 4 195. 41 I 107. 16 
18 65. 0 141. 361 I 295. 4 982. 9 I 1338. 0 177. 54 I 107. 06 
Im 70. 0 128. 681 I 270. 0 928. 3 I 1253. 0 162. 35 I 106. 98 
1"3. 75. 0 116. 011 I 244. 7 872. 3 I 1173. 0 150. 33 I 106. 89 
I~ 80. 0 102. 361 I 218. 4 814. 7 I 1090. 7 137. 97 I 106. 80 
1:§ 85. 0 89. 691 I 192. 1 756. 0 I 1006. 8 125. 37 I 106. 70 

CJ 

697. 2 922. 7 112. 75 I 106. 61 I . 90. 0 77. 011 I 166. 7 I 
I~ 95. 0 64. 341 I 141. 4 638. 3 I 838. 6 100. 11 I 106. 51 ,,.._ 
0 100. 0 51.671 I 116. 0 579. 4 I 754. 3 87. 47 I 106. 42 

Im 105. 0 38. 991 I 90. 7 520. 5 I 670. 1 74. 81 I 106. 32 -q-
1..:-: 110. 0 25. 351 I 64. 3 460. 8 I 584. 81 62. 00 I 106. 23 ,r- 115. 0 12. 671 I 38. r, 400. 6 I 498. 81 49. 09 I 106. 13 ' 120. 0 o. 001 I 12. "l 340. 8 I 413. 31 36. 25 I 106. 03 

·---------------- ------------------------------------------------------
,•) --m 
0 

(.') 

s 
0 
2 
::, 
0 

a::: 
"CJ 
C 
0 a... 
' 0 

CV) 

co 
T""" 

-s:t 
'1" 
~ 
C 
Q) ,_ ,_ 
::, 
0 
I 

;:::: 
0 
' CV) 

",) 
CJ) 

~ 
CJ) 

13 
Q) ·e-

a... 

****************** SUMMARY OF ROUTING COMPUTATIONS****************** 
Pond Ft lei Pi \PROJECTS\99-33-07\POND\FOURSlOO. PND 
Inflow Hydrogruph1 Pi \PROJECTS\99-33-07\POND\lOOYRIN. HYD 
Outflow Hydrogruph1 Pi \PROJECTS\99-33-07\POND\lOOYR . HYD 

Sturtlng Pond W. S. Elevutlon = 105. 50 ft 

***** SuMMury of Peuk Outflow und Peuk Elevutton ***** 

Peuk Inflow = 
Peuk Outflow = 
Peuk Elevutlon = 

789. 64 cfs 
1375. 84 cfs! 
!108. 58 ft! 

***** SuMMury of ApproxtMute Peuk Storuge ***** 

In1t1ut Storuge = 
Peuk Storuge FroM StorM = 
Totut Storuge In Pond = 

0 cu-ft 
368,825 cu-ft 

368,825 cu-ft 
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SECTION IV 

TR-55 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 10:57:16 04-19-2000 
\projects\99-33\-current\swm\qtr55\I95TRANS.TCT 

TRANSPORT THROUGH CHANNEL CONNECTING OUTLET 
OF WSl AND OUTLET OF WS4 

Tt COMPUTATIONS FOE: I95 + WS1 

SHEET PLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
.007 * (n*L) 

T = --------------
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf 16.1345 

Paved Csf 20.3282 

T L / (3600*V) 

CHANNEL .. FLOW. 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 

n 

Flow length, L 

T = L / (3600*V) 

ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

0.0000 
0.0 

0.000 
0.0000 

0.00 

0.0 
0.0000 

0.0000 

0.00 

6-AB 
sq.ft 3.00 

ft 5.00 
ft 0.600 

ft/ft 0.0310 
0.0350 

ft/s 5.3321 

ft 16 0 

hrs 0.01 

0.00 

0.00 

0.01 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : . 
TOT~L TIME (hrs) 0.01 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 10:57:16 04-19-2000 
\1-,rojects\99-33 \-current\swm\qtr55\I95TRANS. TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

TRANSPORT THROUGH CHANNEL CONNECTING OUTLET 
OF WSl AND OUTLET OF WS4 

Subarea descr. Tc or Tt Time (hrs) 

I95 + WSl Tt 0.01 

2HlV2173 

J..3 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:55:27 04-19-2000 
\projects\99-33\-current\swm\q~rSS\DDlPRE.TCT 

PRE - DEVELOPMENT WATERSHED l 

Tc COMPUTATIONS FOR: WATERSHED 1 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
. 007 * (n*L) 

T --------------
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID _ 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Csf * (s) Avg.V 

where: Unpaved Csf 16.1345 
Paved Csf 20.3282 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V - - - - - - - - - - - - - - - - - - - -
n 

Flow length, L 

T = L I (3600*V) 

1-AB 
WOODED 

ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

0.4000 
100.0 
3.400 

0.0300 

0.30 

1-BC 
Unpaved 

490.0 
0.0530 

3.7144 

0.04 

1-CD 
0.17 
1.17 

0.143 
0.0380 
0.0630 

1.2590 

1920 

0.42 + 

1-DE 
0.33 
1.67 

0.200 
0.0200 
0.0460 

1.5669 

2000 

0.35 

0.30 

0.04 

0.78 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

TOTAL TIME (hrs) 1.11 

2H1 V2174 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:55:27 04-19-2000 
\projects\99-33\-current\swm\qtr55\DD1PRE.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

PRE - DEVELOPMENT WATERSHED 1 

Subarea descr. Tc or Tt Time (hrs) 

WATERSHED 1 Tc 1.11 

2HlV2175 



Quick TR-55 Ver.S.46 SIN: 
Executed: 10:56:59 04-19-2000 
\projects\99-33\-current\swm\qtr55\I95.TCT 

I95 RUNOFF 

Tc COMPUTATIONS FOR: I95 RUNOFF 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T = 

0.8 
. 007 * (n*L} 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf 16.1345 

Paved Csf 20.3282 

T L / (3600*V) 

CHANNEL FLOW . 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 
n 

Flow length, L 

T = L / (3600*V) 

5-AB 
WOODED 

0.4000 
ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

100.0 
3.400 

0.0200 

0.35 

5-BC 
Unpaved 

570.0 
0.0700 

4.2688 

0.04 

5-CD 
sq.ft 0.75 

ft 2.50 
ft 0.300 

ft/ft 0.0290 
0.0350 

ft/s 3.2489 

ft 2810 

hrs 0.24 

0.35 

0.04 

0.24 

: : : : : : : : : : : : : : : : : : : : : : ; : : : : : : : : : : : : : : : : : : : : : : ·:: : : : : : : : : : : : : : : : : : : : : : : : : 

TOTAL TIME (hrs) 0. 6 2 

2HlV2176 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:56;59 04-19-2000 
\projects\99-33\-current\swm\qt:r55\I95.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

195 RUNOFF 

Subarea descr. Tc or Tt Time (hrs) 

195 RUNOFF Tc 0.62 

2H1V2177 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:54:51 04-19-2000 

':\projects\99-33\-current\swm\qtr55\PRE.TCT 

PRE DEVELOPMENT WATERSHED 4 

Tc COMPUTATIONS FOR: SUB AREA 1 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
. 007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length,- L 
Watercourse slope, s 

Avg.V = 
where: 

Csf * 
Unpaved 
Paved 

T L / (3600*V) 

CHANNEL FLOW 
segment 1:D 

0.5 
( s) 
Csf 
Csf 

16.1345 
20.3282 

Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 
n 

Flow length, L· 

T = L / (3600*V) 

AB 
WOODED 

0.4000 
ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

100.0 
3.400 

0.0550 

0.23 

BC 
Unpaved 

1360.0 
0.0401 

3.2309 

0.12 + 

DE 
1. 50 
4.00 

0.375 
0.0161 
0.0630 

1.5606 

620 

0.11 + 

CD 
Unpaved 

1740.0 
0.0207 

2.3214 

0.21 

EF 
3.00 
5.00 

0.600 
0.0141 
0.0350 

3.5961 

850 

0.07 

0.23 

0.33 

0.18 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ; : ... 
TOTAL TIME (hrs) 0.73 

2H1V2178 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:54:51 04-19-2000 
\projects\99-33\-current\swm\qtrSS\PRE.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

PRE DEVELOPMENT WATERSHED 4 

Subarea descr. Tc or Tt Time (hrs) 

SUB AREA 1 Tc 0.73 

2HlV2179 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:56:04 04-19-2000 

>· ;\proj ects\99-33 \-current\cwm\qtr55 \DD4PREPP. TCT 

PRE - DEVELOPMENT WATERSHED 4 

Tc COMPUTATIONS FOR: SUB AREA 2 

SHEET FLOW (Applicable to Tc only} 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
. 007 * (n*L} 

T 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved}? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf 16.1345 

Paved Csf 20.3282 

T L / (3600*V) 

---

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 
n 

Flow length, L 

T = L / (3600*V) 

4-AB 
WOODED 

0.4000 
ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

100.0 
3.400 

0.0200 

0.35 

4-BC 
Unpaved 

1080.0 
0.0540 

3.7493 

0.08 

4-CD 
0.17 
1.17 

0.143 
0.0500 
0.0390 

2.3330 

600 

0.07 + 

4-DE 
2.00 
4.00 

0.500 
0.0150 
0.0650 

1.7686 

2840 

0.45 

= 0.35 

0.08 

0.52 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

TOTAL TIME (hrs) 0.94 

2H1 v21 so 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:56:04 04-19-2000 
\projects\99-33\-current\swm\qtr55\DD4PREPP.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

PRE - DEVELOPMENT WATERSHED 4 

Subarea descr. Tc or Tt Time (hrs) 

SUB AREA 2 Tc 0.94 

2H1V2181 

SI 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:53:26 04-19-2000 

PRE - DEVELOPMENT 
WATERSH2D 1 

RUNOFF CURVE NUMBER SUMMARY 
.............................................................................. . . .. . . . . . . .. . . . . . . . .. . . .. . .. .. . . . . . . . . . . . . . . . . . .. . . .. .. . . . . . . . . . . . . .. . . . . . .. . 

Subarea 
Description 

WETLAND OFFSITE 
WETLANDS ONSITE 
BRUSH OFFSITE 
BRUSH ONSITE 
RES RM-2 OFFSIT 
WOODS ONSITE 

Area CN 
(acres) (weighted) 

1.32 61 
1.42 61 
1. 75 68 
3.20 69 

37.04 85 
55.85 59 

/t)o.s-8' 

2HI V2182 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:53:26 04-19-2000 

PRE - DEVELOPMENT 
WATERSHED 1 

RUNOFF CURVE NUMBER DATA 
.................................................................................. . . . . . . . .. . . . . .. . .. . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . .. . . . . . . .. . .. . .. . .. . . .. . .. . . . 

Composite Area: WETLAND OFFSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

1.25 
0.07 

1. 32 

CN 

60 
73 

60.7 
............................................................ .. .. . . . . .. . . .. . . .. . . . . . . .. . . . . . . . . . . .. . . . . .. . . . . . . . .. . . . .. .. . . . . 

Composite Area: WETLANDS ONSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

1. 35 
0.07 

1. 42 

60 
73 

60.6 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Composite Area: BRUSH OFFSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

1.61 
0.14 

1.75 

CN 

67 
77 

67.8 
. - .................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

( 61 ) 

( 61 ) 

( 68 

2H1V2183 



Quick TR-55 Ver.S.46 S/N: 
Executed: 13:53:26 04-19-2000 

Composite Area: BRUSH ONSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
( acres) 

2.43 
0.77 

3.20 

CN 

67 
77 

69.4 
................................................. - ..... . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . .. . . . . . . . . . .. . . . . . . . . . 

Composite Area: RES RM-2 OFFSIT 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

34.80 
2.24 

37. 04 

CN 

85 
90 

85.3 
....................................................... . . . . . - ........................ - ...................... - .... . 

Composite Area: WOODS ONSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

.AREA CN 
(acres) 

40.04 
15.81 

55.85 

55 
70 

59. 2 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

2H1V2184 

( 6 9 ) 

( 85 ) 

( 5 9 ) 



Quick TR-55 Ver.5.46 S/N: 
Executed: 15:38:54 05-03-2000 

PRE - DEVELOPMENT WATERSHED 4 
SUBAREA 1 

RUNOFF CURVE NUMBER SUMMARY 
.................................................................... . . . . . .. . . .. . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . .. . . . . . . . . . .. . . . . .. . . . . . . . .. 

Subarea 
Description 

POND 4 

Area CN 
(acres) (weighted) 

162.96 61 

2H1V2185 

35 



Quick TR-55 Ver.5.46 S/N: 
Executed: 15:38:54 05-03-2000 

PRE - DEVELOPMENT WATERSHED 4 
SUBAREA 1 

RUNOFF CURVE NUMBER DATA 
.............................................................................. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " .............................. . 

Composite Area: POND 4 

SURFACE DESCRIPTION 

WETLANDS OFFSITE 
WETLANDS ONSITE 
BRUSH ONSITE 
WOODS OFFSITE 
WOODS ONSITE 
ROAD W/ROW OFFSITE 
COMMERCIAL/BUSINESS OFFSITE 
RESIDENTIAL l/2AC OFFSITE 

COMPOSITE AREA---> 

AREA 
(acres) 

0.02 
5.73 
2.80 

39.82 
99.63 
8.11 
5.66 
1.19 

162.96 

CN 

71 
75 
68 
56 
58 
90 
93 
70 

61. 2 
....................................................... . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . .. . . 

2HlV2186 

( 61 ) 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:54:05 04-19-2000 

PRE - DEVELOPMENT WATERSHED 4 
SUBAREA 1 

RUNOFF CURl.lE NUMBER SUMMARY 
................................................................... . . . . . .. . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . .. . . . . .................. . 

Subarea Area CN 
Description (acres) (weighted) 

------------- --------- ------------
WETLAND OFFSITE 0.02 71 
WETLANDS ONSITE 5.73 75 
BRUSH ONSITE 2.80 68 
WOODS OFFSITE 39.82 56 
WOODS ONSITE 99.63 58 
ROAD+RW OFFSITE -8 .11 90 
COM/BUS OFFSITE 5.66 93 
RES 1/2AC OFFSI 1.19 70 

2HIV2187 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:54:05 04-l9-2000 

PRE - DEVELOPMENT WATERSHED 4 
SUBAREA 1 

RUNOFF CURVE NUMBER DATA 
......................................................................... . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . .. . . 

Composite Area: WETLAND OFFSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres} 

0.00 
0.01 

0.02 

CN 

60 
73 

70.7 
............................................................ . . . . . . . . . . . . . . . . . . . - ..................................... . 

Composite Area: WETLANDS ONSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

0.94 
1.06 
3.73 

5.73 

60 
73 
79 

74.8 
....................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Composite Area: BRUSH ONSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

2.47 
0.31 
0.02 

2.80 

67 
77 
83 

68.2 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

2H1v21 88 

( 71 ) 

( 75 

( 68 ) 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:54:05 04-19-2000 

Composite Area: WOODS OFFSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

36.99 
2.83 

39.82 

CN 

55 
70 

56.1 
....................................................... . . .. . . - .............................................. . 

Composite Area: WOODS ONSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

81.02 
14.56 

4.06 

99.63 

CN 

55 
70 
77 

58.l 
.......................................................... . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 

Composite Area: ROAD+RW OFFSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

6.61 
1.51 

8.11 

CN 

89 
92 

89.6 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

( 56 ) 

( 5 8 ) 

( 9 0 ) 

Composite Area: COM/BUS OFFSITE 2H1V2189 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE ~.REA---> 

AREA 
(acres) 

2.86 
2.81 

5.66 

CN 

92 
94 

93.0 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

( 93 ) 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:54:05 04-19-2000 

Composite A~ea: RES 1/2AC OFFSI 

SURFACE DESCRIPTION 

SOIL B 

COMPOSITE AREA---> 

AREA 
(acres) 

1.19 

1.19 

CN 

70 

70.0 
............................................................ . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . .. . . . . . . . . . . . .. . . . .. . . .. . .. .. . . 

( 7 0 ) 

2HlV2190 

40 



Quick TR-55 Ver.5.46 S/~: 
Executed: 10:47:40 04-21-2000 

PRE - DEVELOPMENT WATERSHED 4 
SUBAREA 2 

RUNOFF CURVE NUMBER SUMMARY 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Subarea Area CN 
Description (acres) (weighted) 

------------- --------- ------------
WETLAND OFFSITE 10.71 77 
WETLANDS ONSITE 3.53 78 
BRUSH ONSITE 10.64 67 
BRUSH OFFSITE 1. 06 68 
WOODS ONSITE 38.78 55 
ROAD+RW OFFSITE 11.39 90 
COM/BUS OFFSITE 50.74 92 
RES l/2AC OFFSI 18.41 70 

2H1V2191 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:47:40 04-21-2000 

PRE - DEVELOPMENT WATERSHED 4 
SUBAREA 2 

RUNOFF CURVE NUMBER DATA 
........................................................................... . . . . .. . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . .. .. . . . . .. . . . . .. . . . . . .. .. . .. .. . . . 

Composite Area: WETLAND OFFSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

1.09 
0.30 
9.32 

10.71 

CN 

60 
73 
79 

76.9 
.................................................................. . .. . . .. .. . . . . .. .. . . . . .. . . . . . . . . . .. .. . . . .. .. . . . . . . . . . . . . . . . . . . . . 

Composite Area: WETLANDS ONSITE 

SOIL B 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

0.15 
3.38 

3.53 

CN 

60 
.79 

78.2 
..................................................................... . . . . . . . . .. . . . . . . . . . .. . . . .. . . . . . . . . . . . . .. . .. . .. . . . . . .. - ....... .. 

Composite Area: BRUSH ONSITE 

SOIL B 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

10.41 
0.23 

10.64 

CN 

67 
83 

67.3 
: : : : : : : : : : ; : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

2HlV2192 

( 77 ) 

( 78 ) 

( 67 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:47:40 04-21-2000 

Composite Area: BRUSH OFFSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

0.96 
0.10 

1.06 

CN 

67 
77 

67.9 
...................................................... . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Composite Area: WOODS ONSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

38.38 
0.18 
0.22 

38.78 

CN 

55 
70 
77 

55.2 
........................................................ . . . - ................................................ . 

Composite Area: ROAD+RW OFFSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

7.78 
1.77 
1.84 

11.39 

89 
92 
93 

90.1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •, .............................. . 

( 68 ) 

( 55 ) 

( 90 ) 

Composite Area: COM/BUS OFFSITE 
2HlV2193 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 
AREA 

(acres) 

3 9. 04 
11.13 

0.57 

CN 

92 
94 
95 



COMPOSITE J>.REA - - - > 50.74 92.S 
. . .. . .. . . .. . . . .. .. . . . . .. .. . . . . . .. .. . .. . . . . . .. . . . . .. .. . . . . . . . .. . .. .. . . . .. .. .. .. . .. .. .. . . . .. .. . . .. . . . . .. .. .. .. .. .. .. .. .. . . . . .. . . . .. . . . . .. .. . . .. ......... 

2II1v2194 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 10:47:40 04-21-2000 

Composite Area: RES l/2AC OFFSI 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

18.17 
0.01 
0.23 

18.41 

CN 

70 
80 
85 

70.2 

a- i'1\. 
,, ·~~ 

·~w~ 

( 70 ) 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 11:29:10 04-21-2000 

RUNOFF CHA...~ELED ONTO PROPERTY BY WAY OF 
A CULVERT UNDER I95 

RUNOFF CURVE NUMBER SUMMARY 
................................................................................... . . . .. . . ...................................................................... .. 

Subarea 
Description 

I95 RUNOFF 

Area CN 
(acres) (weighted) 

46.35 90 

2HlV2196 



Quick TR-55 Ver.5.46 S/~: 
Executed: 11:29:10 04-21-2000 

RUNOFF CHANNELED ONTO PROPERTY BY WAY OF 
A CULVERT UNDER I95 

RUNOFF CURVE NUMBER DATA 
..................................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . .. . . . 

Composite Area: I95 RUNOFF 

SURFACE DESCRIPTION 

SR-6 
SOIL B M-2 
BRUSH SOIL B 
ROADWAY SOIL D 
ROADWAY SOIL B 

COMPOSITE AREA---> 

AREA 
(acres) 

0.96 
16.74 

0.57 
26.35 

1. 73 

46.35 

CN 

85 
85 
89 
93 
89 

89.7 
........................................................ . . . . . . . . .. . . . . . . . . . . . . .. . . . .. . . . . .. . . . .. . .. .. . . . . . . . . .. .. . . . .. . 

( 90 ) 

2H1V2l97 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:16:06 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD1 .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD1 .HYD 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

PagE: 1 

Subarea 
Description 

AREA 
(acres) 

CN Tc 
(hrs) 

* Tt 
(hrs) 

Precip. 
( in) 

Runoff 
(in) 

Ia/p 
input/used 

WATERSHED 1 100.58 69.0 1. 00 0.00 7.80 4.18 .12 

* Travel time from subarea outfall to composite watershed outfall point. 

Subarea 
Description 

WATERSHED 1 

Total area= 100.58 acres or 0.1572 sq.mi 
Peak discharge= 235 cfs 

>>>> Computer Modifications of Input Parameters<<<<< 

Input Values 
Tc * Tt 

(hr) (hr) 

1.11 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

1. 00 0.00 

Ia/p 
Interpolated 

(Yes/No) 

No 

Ia/p 
Messages 

* Travel time from subarea outfall to composite watershed outfall·point. 

2HlV2198 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:16:Q6 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\PREDDl .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\PREDDl .HYD 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

>>>> Summary of Subarea Times to Peak<<<< 

Page 2 

Peak Discharge at 
Composite Outfall 

Subarea (cfs) 

Time to Peak at 
Composite Outfall 

(hrs) 

WATERSHED 1 235 12.8 

Composite Watershed 235 12.8 

2u 1v2199 



Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGP.APH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:16:06 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD1 .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD1 .HYD 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

Subarea 
Description 

WATERSHED 1 

_ Total ( cf s) 

Subarea 
Description 

WATERSHED l 

fotal (cfs) 

Subarea 
Description 

dATERSHED l 

['otal (cfs) 

11.0 
hr 

7 

7 

12.5 
hr 

152 

152 

14.0 
hr 

55 

55 

Composite Hydrograph Summary (cfs) 

11.3 
hr 

10 

10 

12.6 
hr 

190 

190 

14.3 
hr 

41 

41 

11. 6 
hr 

13 

13 

12.7 
hr 

216 

216 

14.6 
hr 

33 

33 

11. 9 
hr 

19 

19 

12.8 
hr 

235 

235 

15.0 
hr 

26 

26 

12.0 
hr 

23 

23 

13.0 
hr 

206 

206 

15.5 
hr 

22 

22 

12.1 
hr 

31 

31 

13.2 
hr 

157 

157 

16.0 
hr 

19 

19 

12.2 
hr 

47 

47 

13.4 
hr 

115 

115 

16.5 
hr 

17 

17 

Page 3 

12.3 
hr 

74 

74 

13.6 
hr 

87 

87 

17.0 
hr 

15 

15 

12.4 
hr 

110 

110 

13.8 
hr 

68 

68 

17.5 
hr 

14 

14 

-------------------------------------------------------------------------------
Subarea 

Description 

'7\TERSHED 1 

)tal ( cfs} 

18.0 
hr 

13 

13 

19.0 
hr 

11 

11 

20.0 
hr 

10 

10 

22.0 
hr 

8 

8 

26.0 
hr 

0 

0 

2Hl V2200 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm} 

Executed: 05-04-2000 08:16:06 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\PREDDl .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD1 .HYD 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

Page 4 

2Hl V2201 

Time Flow Time Flow 
{hrs} (cfs) (hrs} (cfs) 
----------------- -----------------
11. 0 7 14.8 30 
11.1 8 14.9 28 
11. 2 9 15.0 26 
11. 3 10 15.1 25 
11.4 11 15.2 24 
11.5 12 15.3 24 
ll. 6 13 15.4 23 
11. 7 15 15.5 22 
11. 8 17 15.6 21 
11.9 19 15.7 21 
12.0 23 15.8 20 
12.1 31 15.9 20 
12.2 47 16.0 19 
12.3 74 16.l 19 
12.4 110 16.2 18 
12.5 152 16.3 18 
12.6 190 16.4 17 
12.7 216 16.5 17 
12.8 235 16.6 17 
12.9 220 16.7 16 
13.0 206 16.8 16 
13.l 182 16.9 15 
13.2 157 17.0 15 
13.3 136 17.1 15 
13.4 115 17.2 15 
13.5 101 17.3 14 
13.6 87 17.4 14 
13.7 77 17.5 14 
13.8 68 17.6 14 
13.9 61 17.7 14 
14. 0 55 17.8 13 
14.1 50 17.9 13 
14.2 46 18.0 13 
14.3 41 18.1 13 
J-4. 4 38 18.2 13 

',>, 



14. 5 
14.6 
14. 7 

36 
33 
31 

18.3 
18 . -1 
18.5 

12 
' ..., .J,... .. :. 

12 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:16:06 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\PREDDl .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD1 .HYD 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

Page :J 

2Hl V2203 

Time Flow Time Flow 
(hrs} (cfs) (hrs) (cfs) 
----------------- -----------------
18.6 12 22.4 7 
18.7 12 22.5 7 
18.8 11 22.6 7 
18.9 11 22.7 7 
19.0 11 22.8 6 
19.l 11 22.9 6 
19.2 11 23.0 6 
19.3 11 23.1 6 
19.4 11 23.2 6 
19.5 10 23.3 5 
19.6 10 23.4 s 
19.7 lO 23.5 5 
19.8 10 23.6 5 
19.9 10 23.7 5 
20.0 10 23.8 4 
20.1 10 23.9 4 
20.2 10 24.0 4 
20.3 10 24.l 4 
20.4 10 24.2 4 
20.5 10 24.3 3 
20.6 9 24.4 3 
20.7 9 24.5 3 
20.8 9 24.6 3 
20.9 9 24.7 3 
21. 0 9 24.8 2 
21.1 9 24.9 2 
21. 2 9 25.0 2 
21.3 9 25.1 2 
21. 4 9 25.2 2 
21. 5 8 25.3 1 
21. 6 8 25.4 1 
21.7 8 25.5 1 
21. 8 8 25.6 1 
21. 9 8 25.7 l 
22.0 8 25.8 0 
22.1 8 25.9 0 
22.2 8 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGR..~PH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 10:02:09 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD4 .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD4 .HYD 

Page 1 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 4 SUBAREA 2 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Subarea 
Description 

AREA 
( acres) 

FLW UPSTM POND4 162.96 
FLW DNSTM POND4 145.26 

CN 

61. 0 
76.0 

Tc 
(hrs) 

0.75 
1. 00 

* Tt 
(hrs) 

0.75 
0.00 

Precip. I 
(in) 

7.80 
7.80 

Runoff 
(in) 

3.29 
4.98 

Ia/p 
input/used 

.16 .10 

. 08 .10 

* Travel time fro~ subarea outfall to composite watershed outfall point. 
Total area= 308.22 acres or 0.4816 sq.mi 

Peak discharge= 547 cfs 

>>>> Computer Modifications of Input Parameters<<<<< 

Subarea 
Descr-iption 

Input Values 
Tc * Tt 

(hr) {hr) 

FLW UPSTM POND4 0.73 
FLW DNSTM POND4 0.94 

0.66 
0.00 

Rounded Values 
Tc *- Tt 

(hr) (hr) 

0.75 
1. 00 

0.75 
0.00 

Ia/p 
Interpolated 

(Yes/No) 

No 
No 

Ia/p 
Messages 

Computed Ia/p < .1 

* Travel time fro~ subarea outfall to composite watershed outfall point. 
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Quick TR-55 Version: 5.46 S/N: 

TR- 5 5 TABULAR HYDROGRJ,PH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 10:02:09 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRS5\PREDD4 .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\PREDD4 .HYD 

Page 2 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERS:t-TED 4 SUBAREA 2 

>>>> Summary of Subarea Times to Peak<<<< 

Peak Discharge at 
Composite Outfall 

Subarea (cfs) 

FLW UPSTM POND4 276 
FLW DNSTM POND4 404 

Composite Watershed 547 

Time to Peak at 
Composite Outfall 

(hrs) 

13.4 
12.8 

13.0 

2Hl V2206 



Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 10:02:09 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD4 .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD4 .HYD 

Page 3 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 4 SUBAREA 2 

Subarea 
Description 

FLW UPSTM POND4 
FLW DNSTM POND4 

Total (cfs) 

Subarea 
Description 

11.0 
hr 

7 
12 

19 

12.5 
hr 

Composite Hydrograph Summary (cfs) 

11. 3 
hr 

8 
17 

25 

12.6 
hr 

11. 6 
hr 

11 
23 

34 

12.7 
hr 

11. 9 
hr 

14 
33 

47 

12.8 
hr 

12.0 
hr 

15 
40 

55 

13.0 
hr 

12.1 
hr 

_18 
53 

71 

13.2 
hr 

12.2 
hr 

19 
8-1 

100 

13.4 
hr 

12.3 
hr 

22 
127 

149 

13.6 
hr 

12.4 
hr 

26 
190 

216 

13.8 
hr 

-------------------------------------------------------------------------------
FLW UPS TM POND4 33 46 69 l02 193 263 276 235 182 
FLW DNSTM POND4 261 327 372 404 354 270 198 150 116 

Total (cfs) 294 3 73 441 506 547 533 474 385 298 

--------------------------------------------------------------------------------
Subarea 

Description 

FLW UPSTM POND4 
FLW DNSTM POND4 

rotal (cfs) 

Subarea 
escription 

LW UPSTM POND4 
LW DNSTM POND4 

14.0 
hr 

135 
94 

229 

18.0 
hr 

18 
23 

14.3 
hr 

87 
71 

158 

19.0 
hr 

16 
19 

14.6 
hr 

60 
57 

117 

20.0 
hr 

13 
17 

15.0 
hr 

43 
45 

88 

22.0 
hr 

10 
14 

15.5 
hr 

32 
37 

69 

26.0 
hr 

1 
0 

16.0 
hr 

28 
33 

61 

16.5 
hr 

24 
29 

53 

17.0 
hr 

22 
26 

48 

17.5 
hr 

19 
24 

43 

2Hl V2207 



Total {cfs) 41 35 30 24 1 
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Quick TR-55 Version: 5.46 S/N: 

TR- 5 5 TABuLAll. HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 10:02:09 
Watershed file: --> 

?:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD4 .WSD 
Hydrograph file: --> 

?:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD4 .HYD 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 4 SUBAREA 2 

Time Flow Time Flow 
(hrs) (cfs) (hrs) (cfs) 
----------------- -----------------
11. 0 19 14.8 102 
11.1 21 14. 9 95 
11. 2 23 15.0 88 
12..3 25 15.1 84 
11. 4 28 15.2 80 
11. 5 31 15.3 77 
11. 6 34 15.4 73 
11.7 38 15.5 69 
11. 8 43 15.6 67 
11.9 47 15.7 66 
12.0 55 15.8 64 
12.1 71 15.9 63 
12.2 100 16.0 61 
l2.3 l49 l6.l 59 
12.4 216 16.2 58 
12.5 294 16.3 56 
12.6 373 16.4 55 
12.7 441 16.5 53 
12.8 506 16.6 52 
12.9 526 16.7 51 
13.0 547 16.8 50 
13.1 540 16.9 49 
13.2 533 17.0 48 
13.3 504 17.1 47 
13.4 474 17.2 46 
13.5 430 17.3 45 
13.6 385 17.4 44 
13.7 342 17.5 43 
13.8 298 17.6 43 
13.9 264 17.7 42 
14.0 229 17.8 42 
14.1 205 17.9 41 
14.2 182 18.0 41 
14.3 158 18.1 40 
14. 4 144 18.2 40 

Page 4 
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14.S 
14.6 
14.7 

131 
117 
110 

18. :I 
18.4 
18.5 

39 
39 
38 

2HlV2210 



Quick TR-S!"i Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Ty-pe II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 10:02:09 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD4 .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD4 .HYD 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 4 SUBAREA 2 

Time Flow Time Flow 
(hrs) (cfs) (hrs) (cfs) 
----------------- -----------------
18.6 37 22.4 22 
18.7 37 22.5 21 
18.8 36 22.6 21 
18.9 36 22.7 20 
19.0 35 22.8 19 
19.1 34 22.9 19 
19.2 34 23.0 18 
19.3 34 23.1 18 
19.4 33 23.2 17 
19.5 32 23.3 17 
19.6 32 23.4 16 
19.7 32 23.5 15 
19.8 31 23.6 15 
19.9 30 23.7 14 
20.0 30 23.8 14 
20.1 30 23.9 13 
20.2 29 24.0 12 
20.3 29 24.1 12 
20.4 29 24.2 11 
20.5 28 24.3 11 
20.6 28 24.4 10 
20.7 28 24.5 10 
20.8 28 24.6 9 
20.9 27 24.7 8 
21. 0 27 24.8 8 
21.1 27 24.9 7 
21. 2 26 25.0 7 
21. 3 26 25.1 6 
21. 4 26 25.2 6 
21. 5 26 25.3 5 
21. 6 25 25.4 4 
21.7 25 25.5 4 
21.8 25 25.6 3 
21.9 24 25.7 3 
22.0 24 25.8 2 
22.1 23 25.9 2 
22.2 23 

Page_ 5 
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22 
22.3 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABU""J...i.AR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:19:20 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PRE1-I95.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PRE1AI95.HYD 

Pagel 

PRE-DEVELOPMENT HYDROGRAPH FOR FLOW TRAVELING IN CHANNEL WHICH 
RUNS BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Subarea 
Description 

AREA 
(acres) 

CN Tc 
(hrs) 

* Tt 
(hrs) 

Precip. I Runoff Ia/p 
(in) (in) input/used 

-------------------------------------------------------------------------------
WATERSHED 1 
195 

100.58 
46.35 

69.0 
90.0 

l. 00 
0.50 

0.00 
0.00 

7.80 
7.80 1 

4.18 
6.61 

.12 

.03 

* Travel time fro~ subarea outfall to composite watershed outfall point. 

Subarea 
Description 

Total area= 146.93 acres or 0.2296 sq.mi 
Peak discharge= 395 cfs 

>>>> Computer Modifications of Input Parameters<<<<< 

Input Values 
Tc * Tt 

(hr) (hr) 

Rounded Values 
Tc * Tt 

(hr) (hr) 

Ia/p 
Interpolated 

(Yes/No) 
Ia/p 

Messages 

.10 

.10 

WATERSHED 1 
195 

1.11 
0.62 

0.00 
0.00 

l. 00 
0.50 

0.00 
0.00 

No 
No Computed Ia/p < .l 

* Travel time from subarea outfall to composite watershed outfall point. 

2H1V2213 



Quick TR-55 Version: 5.46 S/N: 

TR-55 TABUI.AR HYDROGRAPH METHOD 
Typ. II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:19:20 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\PREl-195.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PRE1AI95.HYD 

Page 2 

PRE-DEVELOPMENT HYDROGRAPH FOR FLOW TRAVELING IN CHANNEL WHICH 
RUNS BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4 

>>>> Summary of Subarea Times to Peak<<<< 

Peak Discharge at 
Composite Outfall 

Subarea (cfs} 

WATERSHED 1 235 
195 253 

--------------- --------------
Composite Watershed 395 

Time to Peak at 
Composite Outfall 

(hrs) 

12.8 
12.4 

12.5 

2HIV2214 



Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

{24 hr. Duration Storm) 

Executed: 05-04-2000 08:19:20 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PRE1-I95.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PRE1AI95.HYD 

Page 3 

PRE-DEVELOPMENT HYDROGRAPH FOR FLOW TRAVELING IN CHANNEL WHICH 
RUNS BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4 

Subarea 
Description 

WATERSHED 1 
195 

Total (cfs) 

Subarea 
Description 

11. 0 
hr 

7 
8 

12.5 
hr 

Composite Hydrograph Summary (cfs) 

11. 3 
hr 

10 
11 

21 

12.6 
hr 

11. 6 
hr 

13 
15 

28 

12.7 
hr 

11. 9 
hr 

19 
27 

46 

12.8 
hr 

12.0 
hr 

23 
45 

68 

13. 0 
hr 

12.1 
hr 

31 
81 

112 

13.2 
hr 

12.2 
hr 

47 
147 

194 

13.4 
hr 

12.3 
hr 

74 
224 

298 

13.6 
hr 

12.4 
hr 

110 
253 

363 

13.8 
hr 

-------------------------------------------------------------------------------
"lATERSHED 1 
[95 

'otal (cfs) 

Subarea 
)escript ion 

~TERSHED 1 

tal (cfs) 

152 
243 

395 

14. 0 
hr 

55 
22 

77 

190 
l92 

382 

14.3 
hr 

41 
20 

61 

216 
l42 

358 

14.6 
hr 

33 
17 

50 

235 
108 

343 

15.0 
hr 

26 
15 

41 

206 
67 

273 

15.5 
hr 

22 
14 

36 

Subarea 18.0 19.0 20.0 22.0 26.0 
·script ion hr hr hr hr hr 

l57 
46 

203 

16.0 
hr 

19 
12 

31 

115 
35 

150 

16.5 
hr 

17 
11 

28 

87 
29 

116 

17.0 
hr 

15 
10 

25 

68 
25 

93 

17.5 
hr 

14 
10 

24 

~;;~~; -~ --------~; -----~ ~ -----~; ------~ ------;- ----------------2-H 1V221 5 

9 8 7 6 0 



Total (cfs} 22 19 17 14 0 

2 H1V2216 



Quick TR-55 version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:19:20 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PRE1-I95.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\PRE1AI95.HYD 

Page 4 

PRE-DEVELOPMENT HYDROGRAPH FOR FLOW TRAVELING IN CHANNEL WHICH 
RUNS BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4 

Time Flow Time Flow 
(hrs) (cfs) (hrs} (cfs) 
----------------- -----------------
11. 0 l_5 14.8 46 
11.1 17 14.9 43 
11.2 19 15.0 41 
1-1. 3 21 15.1 40 
11. 4 23 15.2 39 
11. 5 26 15.3 38 
11. 6 28 15.4 37 
11. 7 34 15.5 36 
11. 8 40 15.6 35 
11.9 46 15.7 34 
12.0 68 15.8 33 
12.1 112 15.9 32 
12.2 194 16.0 31 
12.3 298 l6.l 30 
12.4 363 16.2 30 
12.5 395 16.3 29 
12.6 382 16.4 29 
12.7 358 16.5 28 
12.8 343 16.6 27 
12.9 308 16.7 27 
13.0 273 16.8 26 
13.1 238 16.9 26 
13.2 203 17.0 25 
13.3 176 17.1 25 
13.4 150 17.2 25 
13.5 133 17.3 24 
13.6 116 17.4 24 
13.7 104 17.5 24 
13.8 93 17.6 24 
13.9 85 17.7 23 
14.0 77 17.8 -~3 
14.1 72 17.9 22 
14.2 66 18.0 22 
14.3 61 18.1 22 2HlV2217 
14.4 57 18.2 21 

07 

·, 



14.5 
14.6 
14.7 

54 
50 
48 

18.3 
18.4 
1..8. 5 

21 
21 
20 

2H1v221s 



Quick TR-55 Versicrr: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:19:20 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PRE1-I95.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PRE1AI95.HYD 

Page 5 

PRE-DEVELOPMENT HYDROGRAPH FOR FLOW TRAVELING IN CHANNEL WHICH 
RUNS BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4 

Time Flow Time Flow 
(hrs) (cfs) (hrs) (cfs) 
----------------- -----------------
18.6 20 22.4 13 
18.7 20 22.5 12 
18.8 20 22.6 12 
18.9 19 22.7 12 
19.0 19 22.8 11 
1--9. 1 19 22.9 11 
19.2 19 23.0 10 
19.3 18 23.1 10 
19.4 18 23.2 10 
19.5 18 23.3 9 
19.6 18 23.4 9 
19.7 18 23.5 9 
19.8 17 23.6 8 
19.9 17 23.7 8 
20.0 17 23.8 8 
20.1 17 23.9 7 
20.2 17 24.0 7 
20.3 17 24.1 7 
20.4 16 24.2 6 
20.5 16 24.3 6 
20.6 16 24.4 6 
20.7 16 24.5 5 
20.8 16 24.6 5 
20.9 16 24.7 5 
21.0 16 24.8 4 
21.1 15 24.9 4 
21. 2 15 25.0 4 
21.3 15 25.1 3 
21.4 15 25.2 3 
21.5 15 25.3 2 
21.6 15 25.4 2 
21. 7 14 25.5 2 
21.8 14 25.6 1 
21.9 14 25.7 1 
22.0 14 25.8 1 
22.1 14 25.9 0 
22.2 13 2H1V2219 

07 



22.3 13 

2Hl V2220 

1D 



Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 04-21-2000 11:53:05 
Watershed file: --> 

p:\projects\99-33\-current\swm\qtr55\PREI95TL.WSD 
Hydrograph file: --> 

_•:\projects\99-33\-current\swm\qtr55\PREI95TL.HYD 

Pagel 

PRE-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING OFF PROPERTY 
THROUGH DOUBLE BOX CULVERT UNDER 195 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Subarea 
Description 

AREA 
(acres) 

CN Tc 
(hrs) 

* Tt 
(hrs) 

Precip. 
(in) 

Runoff 
( in) 

Ia/p 
input/used 

-------------------------------------------------------------------- ----------
FLW UPSTM POND4 
FLW DNSTM POND4 
FLW FROM DD 1 
FLOW FROM I 9 5 

162.96 
145.26 
100.58 

46.35 

61.0 
76.0 
69.0 
90.0 

0.75 
1. 00 
1. 00 
0.50 

0.75 
0.00 
0.10 
0.10 

7.80 
7.80 
7.80 
7.80 

3.29 
4.98 
4.18 
6.61 

.16 

.08 

.12 

.03 

.10 

.10 

.10 

.10 
----------------~-------------------------------------------------------------
* Travel time from subarea outfall to composite watershed outfall point. 

Total area = 455 .15 acres or O. 7112 sq. mi ,,..,, 
Peak discharge= 848 cfs 

>>>> Computer Modifications of Input Parameters<<<<< 

Input Values Rounded Values Ia/p 
Subarea Tc * Tt Tc * Tt Interpolated .Ia/p 

Description (hr) (hr) (hr) (hr) (Yes/No) Messages 
-------------------------------------------------------------------------------
'LW UPS TM POND4 0.73 0.66 0.75 0.75 No 

1:'LW DNSTM POND4 0.94 0.00 1. 00 0.00 No Computed Ia/p < .1 
FLW FROM DD 1 1. 11 0.01 1. 00 0.10 No 
'LOW FROM 195 0.62 0.01 0.50 0.10 No Computed Ia/p < .1 

* Travel time from subarea outfall to composite watershed outfall point. 

2H1V2221 

7/ 



Quick TR-55 Version: 5.4- S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 04-2l-2000 11:53:05 
Watershed file: --> 

>:\projects\99-33\-current\swm\qtr55\PREI95TL.WSD 
Hydrograph file: --> 

p:\projects\99-33\-current\swm\qtr55\PREI95TL.HYD 

Page 2 

PRE-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING OFF PROPERTY 
THROUGH DOUBLE BOX CULVERT UNDER I95 

>>>> Summary of Subarea Times to Peak<<<< 

Peak Discharge at 
Composite Outfall 

Subarea (cfs) 

FLW UPSTM POND4 276 
FLW DNSTM POND4 404 
FLW FROM DD 1 223 
FLOW FROM 195 239 

Composite Watershed 848 

Time to Peak at 
Composite Outfall 

(hrs) 

13-.4 
12.8 
13.0 
12.5 

13.0 

2HI V2222 

7J 



Quick TR-55 Version: 5.46 S/N: 

TR-55 TABUL.l\R HYDROGR.l~PH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 04-21-2000 11:53:05 
Watershed file: --> 

>:\projects\99-33\-current\swm\gtr55\PREI95TL.WSD 
Hydrograph file: --> 

~:\projects\99-33\-current\swm\gtr55\PREI95TL.HYD 

Page_ 3 

PRE-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING OFF PROPERTY 
THROUGH DOUBLE BOX CULVERT UNDER I95 

Sub area 
Description 

~-'LW UPSTM POND4 
'LW DNSTM POND4 
'LW FROM DD 1 

- 'LOW FROM 195 

al (cfs) 

11. 0 
hr 

7 
12 

7 
-8 

34 

Composite Hydrograph Summary (cfs) 

11. 3 
hr 

8 
17 

9 
11 

45 

11. 6 
hr 

11 
23 
11 
14 

59 

11. 9 
hr 

14 
33 
16 
24 

87 

12.0 
hr 

15 
40 
18 
38 

111 

12.1 
hr 

18 
53 
22 
67 

160 

12.2 
hr 

19 
81 
28 

121 

249 

12.3 
hr 

22 
127 

41 
189 

379 

12.4 
hr 

26 
190 

62 
232 

510 

------------------------------------------------------------------------------
Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8 

Description hr hr hr hr hr hr hr hr hr 
---------------------------------------------------------------------------
LW UPS TM POND4 33 46 69 102 193 263 276 235 182 

='LW- DNSTM POND4 261 327 372 404 354 270 198 150 116 
'SW FROM DD 1 95 133 171 201 223 192 146 108 83 
:..,ow FROM 195 239 208 164 127 78 52 38 31 26 

'otal (cfs) 628 714 776 834 848 777 658 524 407 

2H1V2223 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 04-21-2000 11:53:0J 
Watershed file: --> 

>:\projects\99-33\-current\swrn\qtr55\PREI95TL.WSD 
Hydrograph file: --> 

p:\projects\99-33\-current\swm\qtr55\PREI95TL.HYD 

Page 4 

PRE-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING OFF PROPERTY 
THROUGH DOUBLE BOX CULVERT UNDER 195 

Subarea 
Description 

,·'LW UPS TM POND4 
FLW DNSTM POND4 
'LW-FROM DD 1 
'LOW FROM 195 

14.0 
hr 

135 
94 
64 
23 

Composite Hydrograph Summary (cfs) 

14.3 
hr 

87 
71 
47 
20 

14.6 
hr 

60 
57 
37 
17 

15.0 
hr 

43 
45 
28 
16 

15.5 
hr 

32 
37 
23 
14 

16.0 
hr 

28 
33 
20 
12 

16.5 
hr 

24 
29 
18 
11 

17.0 
hr 

22 
26 
16 
10 

17.5 
hr 

19 
24 
14 
10 

-------------------------------------------------------------------------------
mot al (cfs) 

Subarea 
Description 

'LW UPSTM POND4 
FLW DNSTM POND4 
J:'LW FROM DD 1 
'LOW FROM I 9 5 

Total (cfs) 

316 

18.0 
hr 

18 
23 
13 

9 

63 

225 

19.0 
hr 

16 
19 
12 
. 8. 

55 

171 

20.0 
hr 

13 
17 
10 

7 

47 

132 

22.0 
hr 

10 
14 

8 
6 

38 

106 

26.0 
hr 

1 
0 
0 
0 

1 

93 82 74 67 

2Hl V2224 



Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 04-21-2000 11:53:05 
Watershed file: --> 

p:\projects\99-33\-current\swm\qtr55\PREI95TL.WSD 
Hydrograph file: --> 

>:\projects\99-33\-current\swm\qtr55\PREI95TL.HYD 

Page 5 

PRE-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING OFF PROPERTY 
THROUGH DOUBLE BOX CULVERT UNDER 195 

2Hl V2225 

Time Flow Time Flow 
(hrs) (cfs) (hrs) (cfs) 
----------------- -----------------
11. 0 34 14.8 152 
11.1 38 14.9 142 
ll.2 41 15.0 132 
11. 3 45 15.1 127 
11.4 50 15.2 122 
11. 5 54 15.3 116 
11.6 59 15.4 111 
11. 7 68 15.5 106 
11. 8 78 15.6 103 
11. 9 87 15.7 101 
12.0 111 15.8 98 
12.1 160 15.9 96 
12.2 249 16.0 93 
12.3 379 16.1 91 
12.4 510 16.2 89 
12.5 628 16.3 86 
12.6 714 16.4 84 
12.7 776 16.5 82 
12.8 834 16.6 80 
12.9 841 16.7 79 
13.0 848 16.8 77 
13.1 812 16.9 76 
13.2 777 17.0 74 
13.3 717 17.1 73 
13.4 658 17.2 71 
13.5 591 17.3 70 
13.6 524 17.4 68 
13.7 465 17.5 67 
13.8 407 17.6 66 
13.9 362 17.7 65 
14.0 316 17.8 65 
14.1 286 17.9 64 
14.2 255 18.0 63 
14.3 225 18.1 62 
14.4 207 18.2 61 

' 

15 



14.5 
14. 6 
14.7 

18::: 
l71 
161 

18.3 
18.4 
18.5 

61 
60 
59 

2H1 V2226 



Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 04-21-2000 11:53:05 
Watershed file: --> 

,:\projects\99-33\-current\swrn\qtr55\PREI95TL.WSD 
Hydrograph file: --> 

p:\projects\99-33\-current\swrn\qtr55\PREI95TL.HYD 

Page 6 

PRE-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING OFF PROPERTY 
THROUGH DOUBLE BOX CULVERT UNDER 195 

Time Flow Time Flow 
(hrs) (cfs) (hrs) ( cf s) 
----------------- -----------------
18.6 58 22.4 34 
18.7 57 22.5 33 
18.8 57 22.6 32 
18.9 56 22.7 3.2 
19.0 55 22.8 31 
19.1 54 22.9 30 
19.2 53 23.0 29 
19.3 53 23.1 28 
19.4 52 23.2 27 
19.5 51 23.3 26 
19.6 50 23.4 25 
19.7 49 23.5 24 
19.8 49 23.6 23 
19.9 48 23.7 22 
20.0 47 23.8 21 
20.l 47 23.9 20 
20.2 46 24.0 20 
20.3 46 24.1 19 
20.4 45 24.2 18 
20.5 45 24.3 17 
20.6 44 24.4 16 
20.7 44 24.5 15 
20.8 43 24.6 14 
20.9 43 24.7 13 
21. 0 42 24.8 12 
21. l 42 24.9 11 
21. 2 42 25.0 10 
21. 3 41 25.1 9 
21.4 41 25.2 8 
21. 5 40 25.3 7 
21.6 40 25.4 7 
21. 7 39 25.5 6 
21. 8 39 25.6 5 
21. 9 38 25.7 4 
22.0 38 25.8 3 
22.1 37 25.9 2 
22.2 36 

2HlV2227 
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22.3 35 

2Hl V2228 



Quick TR-55 Ver.5.46 S/N: 
Executed: 20:38:44 04-21-2000 

, : \projects\ 99-33 \-current \swm\qtr55\I95T:?J\NS. TCT 

TRANSPORT THROUGH CHANNEL CONNECTING OUTLET 
OF WSl AND OUTLET OF WS4 

Tt COMPUTATIONS FOR: 195 + WS1 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
. 007 * (n*L) 

T 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf 16.1345 

Paved Csf 20.3282 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1. 49 * r * s 

V 
n 

Flow length, L 

T = L / (3600*V) 

ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

0.0000 
0.0 

0.000 
0.0000 

0.00 

0.0 
0.0000 

0.0000 

0.00 

6-AB 
3.00 
5.00 

0.600 
0.0310 
0.0350 

5.3321 

160 

0.01 

0.00 

= 0 ~ 00 

0.01 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

TOTAL TIME (hrs) 0.01 

2Hl V2229 
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·- Quick TR-55 Ver.5.46 S/N: 
Executed: 20:38:44 04-21-2000 

: \proj ects\9 9-3 3 \-current \swm\qtr55 \I 95TRA...?\J"S. TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

TRANSPORT THROUGH CHANNEL CONNECTING OUTLET 
OF WS1 AND OUTLET OF WS4 

Subarea descr. Tc or Tt Time (hrs) 

195 + WS1 Tt 0.01 

2Hl V2230 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:55:45 04-19-2000 
\projects\99-33\-current\swm\qtrSS\DDlPOST.TCT 

POST - DEVELOPMENT WATERSHED 1 

Tc COMPUTATIONS FOR: WATERSHED 1 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
. 007 * (n*L) 

0.5 0.4 
P2 * s 

-
SHALLOW CONCENTRATED FLOW 

Segment ID_ 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf 16.1345 

Paved Csf 20.3282 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 
n 

Flow length, L 

T = L / (3600*V} 

1-AB 
WOODED 

ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq. ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

0.4000 
100.0 
3.400 

0.1100 

0.18 

1-BC 
Unpaved 

340.0 
0.0410 

3.2670 

0.03 

1-CD 
0.17 
1.17 

0.143 
0.0300 
0.0630 

1.1187 

1520 

0.38 + 

1-DE 
0.33 
1.67 

0.200 
0.0200 
0.0460 

1.5669 

2000 

0.35 

0.18 

0.03 

0.73 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

TOTAL TIME (hrs) 0.94 

2HlV2231 
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Quick TR-55 Ve-~;5'46 S/N: 
Executed: 10:55:45 04-19-2000 
\projects\99-33\-current\swm\qtr55\DD1POST.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using .TR-55 Methods) 

POST - DEVELOPMENT WATERSHED 1 

Subarea descr. Tc or Tt Time (hrs) 

WATERSHED 1 Tc 0.94 

2Hl V2232 



Quick TR-55 Ver.5.46 S/N: 
Executed: 20: 4J...;Q2 04-21-2000 

1:\projects\99-33\-current\swm\qtr55\I95.TCT 

195 RUNOFF 

Tc COMPUTATIONS FOR: 195 RUNOFF 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
. 007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length,- L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Cs£ 16.1345 

Paved Csf = 20.3282 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 
n 

Flow length, L 

T = L / (3600*V) 

5-AB 
WOODED 

ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

0.4000 
100.0 
3.400 

0.0200 

0.35 

5-BC 
Unpaved 

570.0 
0.0700 

4.2688 

0.04 

5-CD 
0.75 
2.50 

0.300 
0.0290 
0.0350 

3.2489 

2810 

0.24 

0.35 

0.04 

0.24 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

TOTAL TIME (hrs) 0.62 

2Hl V2233 



Quick TR-55 Ver. 5;--46 S/N: 
Executed: 20:41:02 04-21-2000 

:.>\proj ects\9 9-3 3 \-current \swm\qtr55 \ I 9 5. TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

I95 RUNOFF 

Subarea descr. Tc or Tt Time (hrs) 

195 RUNOFF Tc 0.62 

2H1 V2234 
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Quick TR-55 VeF-.-5:-46 S/N: 
Executed: 10:55:10 04-19-2000 
\projects\99-33\-current\swm\qtr55\POST.TCT 

POST DEVELOPMENT WATERSHED 4 

Tc COMPUTATIONS FOR: SUB AREA 1 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
. 007 * (n*L) 

T 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * {s) 
where: Unpaved Csf 16.1345 

Paved Csf 20.3282 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 

n 

Flow length, L 

T = L / (3600*V) 

AB 
WOODED 

0.4000 
ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

100.0 
3.400 

0.0550 

0.23 

BC 
Unpaved 

1200.0 
0.0420 

3.3066 

CD 

0.10 

50.00 
29.00 
1.724 

0.0240 
0.0500 

6.6380 

1025 

0.04 

= 0.23 

0.10 

0.04 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

TOTAL TIME (hrs) 0.38 

2HI V2235 
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Quick TR-55 Ver.5,46 S/N: 
Executed: 10:55:10 04-19-2000 
\projects\99-33\-current\s\>m1\qtr55\POST. TCT 

POST DEVELOPMENT WATERSHED 4 

Tc COMPUTATIONS FOR: SUB AREA 1 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
. 007 * (n*L) 

T 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf 16.1345 

Paved Csf 20.3282 

T L / (3600*V) 

CHANNEL FLOW .. 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 

n 

Flow length, L 

T = L / (3600*V) 

ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

0.0000 
0.0 

0.000 
0.0000 

0.00 

DE 
Unpaved 

690.0 
0.0145 

1.9429 

0.10 

EF 
1. 50 
4.00 

0.375 
0.0161 
0.0630 

1.5606 

620 

0.11 + 

FG 
3.00 
5.00 

0.600 
0.0141 
0.0350 

3.5961 

850 

0.07 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

TOTAL TIME (hrs) 

2H1 V2236 

0.00 

0.10 

0.18 

0.27 



Qui ck TR- 5 5 Ve~.--5-r4 6 S /N: 
Executed: 10:55:10 04-19-2000 
\projects\99-33\-current\swm\qtrSS\POST.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

POST DEVELOPMENT WATERSHED 4 

Subarea descr. Tc or Tt 

SUB AREA 1 Tc 
SUB AREA 1 Tc 

Time (hrs) 

0.38 
0.27 

2Hl V2237 



Quick TR-55 VeJ....SA6 S/'.J: 
Executed: 10:56:42 04-19-2000 
\projects\99-33\-current.\swm\qtrSS\JEFFPP.TCT 

POST DEVELOPMENT TRAVEL TIME 
FOR WATERSHED 4 

Tt COMPUTATIONS FOR: SUB AREA 1 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
.007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf 16.1345 

Paved Csf 20.3282 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 
n 

Flow length, L 

T = L / (3600*V) 

ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

0.0000 
0.0 

0.000 
0.0000 

0.00 

0.0 
0.0000 

0.0000 

0.00 

4-TT 
sq.ft 2.00 

ft 4.00 
ft 0.500 

ft/ft 0.0140 
0.0650 

ft/s 1.7086 

ft 4050 

hrs 0.66 

0.00 

0.00 

0.66 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

TOTAL TIME (hrs) 0.66 

2Hl V2238 BB 



Quick- TR-55 Ve~;-5-c46 S/N: 
Executed: 10:56:42 04-19-2000 
\projects\99-33\-current\swm\qtrSS\JEFFPP.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

POST DEVELOPMENT TRAVEL TIME 
FOR WATERSHED 4 

Subarea descr. Tc or Tt Time (hrs) 

SUB AREA 1 Tt 0.66 

2Hl V2239 



Quick TR-55 VeF--.-5.--46 S/N: 
Executed: 08:20:31 05-04-2000 
\PROJECTS\99-33\-CURRENT\SWM\QTRSS\DD4PSTPP.TCT 

POST - DEVELOPMENT WATERSHED 4 

Tc COMPUTATIONS FOR: SUB AREA 2 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
. 007 * (n*L) 

T 
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf = 16.1345 

Paved Csf 20.3282 

T L / (3600*V) 

- CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 
n 

Flow length, L 

T = L / (3600*V) 

4-AB 
WOODED 

0.4000 
ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

100.0 
3.400 

0.1100 

0.18 

4-BC 
Unpaved 

120.0 
0.1580 

6.4133 

0.01 

4-CD 
0.17 
l.17 

0.143 
0.1160 
0.0390 

3.5557 

500 

0.04 + 

0.18 

0.01 

4-DE 
2.00 
4.00 

0.500 
0.0150 
0.0650 

1.7686 

3500 

0.55 0.59 

......................................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

TOTAL TIME (hrs) 0.77 

2Hl V2240 
92> 



Quick TR-55 Ve:t:..-5-_,.,,:; S/N: 
Executed: 08:20:31 05-04-2000 
\PROJECTS\99-33\-Cl~~RENT\SWM\QTR55\DD4PSTPP.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

POST - DEVELOPMENT WATERSHED 4 

Subarea descr. Tc or Tt Time (hrs) 

SUB AREA 2 Tc 0.77 

2HlV2241 

q; 



Quick TR-55 Ver.5.46 S/N: 
Executed.:.. :Ll.: 07: 4 9 04-21-2000 

POST - DEVELOPMENT 
WATERSHED 1 

RUNOFF CURVE NUMBER SUMMARY 
. . . . . . . . . . . . . . . . .. . .................................................... . . .. . . . ... . .. . . . . . . . . .. . . . . .. . . . .. . .. . . . . .. . . . . . . . .. .. . . .. . . . . . . . .. . . . .. .. . . . . . . . . 

Subarea 
Description 

WETLAND OFFSITE 
WETLANDS ONSITE 
BRUSH OFFSITE 
BRUSH ONSITE 
RES M-2 OFFSITE 
RES ONSITE 
OPEN SPACE ONSI 
WOODS ONSITE 

Area CN 
(acres) (weighted) 

1.32 61 
l. 42 61 
l. 75 68 
3.20 69 

37.04 85 
Sl. 34 86 
4.09 80 
8.73 60 

2H1 V2242 



Quick T&-55-Ver.5.46 S/N: 
Executed: 11:07:49 04-21-2000 

POST - DEVELOPMENT 
WATERSHED 1 

RUNOFF CURVE NUMBER DATA 
.......................................................................... . .. . .. . . .. .. . .. . . . . .. . . . .. .. . . .. . .. . . .. . . . .. . . . .. . . . .. . . . . .. .. . . .. . .. .. . . . . . .. . . . . . . .. . 

Composite Area: WETLAND OFFSITE 

SOIL B 
SOIL_C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

1.25 
0.07 

1.32 

CN 

60 
73 

60.7 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Composite Area: WETLANDS ONSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

1. 35 
0.07 

1. 42 

CN 

60 
73 

60.6 
............... - ...................................... . .. . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . .. 

Composite Area: BRUSH OFFSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
( acres) 

1. 61 
0.14 

1.75 

CN 

67 
77 

67.8 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

( 61 ) 

( 61 ) 

( 6 8 ) 

2Hl V2243 

·4,. 

t/3 



Quick TR-55-Ver.5.45 S/N: 
Executed: 11:07:49 04-21-2000 

Composite Area: BRUSH ONSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

2.43 
0.77 

3.20 

CN 

67 
77 

69.4 
........................................................ . . . . . . . . . . . . . .. . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 

Composite Area: RES M-2 OFFSITE 

SOIL- B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

34.80 
2.24 

37.04 

CN 

85 
90 

85.3 
......................................................... . . . . . .. . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . .. . . . 

Composite Area: RES ONSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

41.86 
9.48 

51.34 

85 
90 

85.9 
................................................................. . . . . .. . . . . .. .. .. .. . .. . .. . . . . . .. . . . . . . .. .. . . . . . . . . . .. . .. . . .. . . . . . . .. 

Composite Area: OPEN SPACE ONSI 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

3.51 
0.58 

4.09 

79 
86 

80.0 
................................................................ . . . .. .. . . .. .. . .. .. . . .. . .. . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . 

2Hl V2244 

( 6 9 ) 

( 85 ) 

( 86 ) 

( 80 ) 



Quick TR-55-~Ve-::-. 5. 46 S/N: 
Executed: 11:07:49 04-21-2000 

Composite Area: WOODS ONSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

6.07 
2.66 

8.73 

CN 

55 
70 

59.6 
........................................................ . . . . . . .. . . . . . . .. . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 

( 6 0 ) 

2Hl V2245 



Quick TR=-ss----ver.5.46 S/N: 
Executed: 13:55:38 04-19-2000 

POST - DEVE:GOPMEUT WATERSHED 4 
SUBAREA 1 

RUNOFF CURVE NUMBER SUMMARY 
..... - ................................................................... . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 

Subarea 
Description 

POND 4 

Area CN 
(acres} (weighted} 

155.53 70 

2Hl V2246 



Quick TR-55--Ver.5.46 S/N: 
Executed: 13:55:38 04-19-2000 

POST - DEVELOPMENT WATERSHED 4 
SUBAREA 1 

RUNOFF CURVE NUMBER DATA 
........................................................................... . . . . . . . . . .. . . . . .. .. .. . . . .. . . . . . . . . - ............................................ . 

Composite Area: POND 4 

SURFACE DESCRIPTION 

WETLANDS OFFSITE 
WOODS OFFSITE 
COM.\BUS.\RES. (1/2AC.) OFFSITE 
RT 234 +ROW, VDOT IMPROV. 234 
WETLANDS ONSITE 
WOODS ONSITE 
RES1/8AC ONSITE 
ROAD+ ROW ONSITE 
OPENSPACE ONSITE 
CLUBHOUSE ONSITE 

COMPOSITE AREA---> 

AREA 
(acres) 

0.02 
39.83 

6.85 
8.11 
5.18 

30.77 
27.89 
12.65 
22.81 
1. 42 

155.53 

CN 

71 
56 
89 
92 
76 
58 
86 
90 
63 
93 

69.9 
................................................. - ........... . . . . . . .. . . . . . .. . . . .. .. . . . . . .. . . .. . . . .. . . . . . . . . . . . . . .. . .. . .. . . . . . 

( 70 ) 

2Hl V2247 



' i 

Quick TR-55-Ver. 5. 46 S/N: 
Executed: 13:54:19 04-19-2000 

POST- DEVELOPMENT WATERSHED 4 
St.JBAREA 1 

RUNOFF CURVE NUMBER SUMMARY 
.......... - .... " .......................... " ........................... . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 

Sub area 
Description 

WETLAND OFFSITE 
WOODS OFFSITE 
OFF SITE 
ROAD+RW OFFSITE 
WETLAND ONSITE 
WOODS ONSITE 
RES1/8AC ONSITE 
ROAD+R/W ONSITE 
OPENSPAC ONSITE 
CLUBHOUSE ONSIT 

Area CN 
(acres) (weighted) 

0.02 71 
39.83 56 

6:85 89 
8.11 92 
5.18 76 

30.77 58 
27.89 86 
12.65 90 
22.81 63 
1. 42 93 

2Hl V2248 
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Quick TR-55--Ver.5.46 S/N: 
Executed: 13:54:19 04-19-2000 

POST- DEVELOPMENT WATERSHED 4 
SUBAREA 1 

RUNOFF CURVE NUMBER DATA 
.................................................................... . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . .. .. . . . . . . . . . . . . . . . 

Composite Area: WETLAND OFFSITE 

SOIL B 
SOIL_ C 

-

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

0.00 
0.01 

0.02 

CN 

60 
73 

70.7 
................................................... - ...... . . . . . . .. . .. . . .. . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . .. . . . .. . . . . . . . .. 

Composite Area: WOODS OFFSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

36.99 
2.83 

39.83 

CN 

55 
70 

56.1 
: : : : : : : : : : : : : : : : ; : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ; : : : : : 

Composite Area: OFFSITE 

SURFACE DESCRIPTION 

COM/BUS SOIL B 
COM/BUS SOIL C 
RESIDENTIAL SOIL B 

COMPOSITE AREA---> 

AREA 
(acres) 

2.86 
2.81 
1.19 

6.85 

CN 

92 
94 
70 

89.0 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

( 71 ) 

( 56 ) 

( 89 ) 

2Hl V2249 



Quick TR-SS-Ver. 5. 46 S/N: 
Executed: 13:54:19 04-19-2000 

Composite Area: ROAD+RW OFFSITE 

SURFACE DESCRIPTION 

ROAD+ ROW RT. 234 SOIL B 
ROAD+ ROW RT. 234 SOIL C 
VDOT IMPROV. TO RT. 234 SOIL B 
VDOT IMPROV. TO RT. 234 SOIL C 

COMPOSITE AREA---> 

AREA CN 
(acres) 

4.54 
0.71 
2.06 
0.80 

8.11 

89 
92 
98 
98 

92.4 
................................................... - ..... . . . . . .. . . . . .. . . . . . . . .. . . .. . . . . . .. . . .. . . . . . . .. . . . . . . . .. . . . .. .. . . . 

Composite Area: WETLAND ONSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

0.67 
0.84 
3.67 

5.18 

60 
73 
79 

75.6 
.............................................................. . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . .. . . . .. . . . . - ..... . 

Composite Area: WOODS ONSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

25.57 
1.85 
3.35 

30.77 

CN 

55 
70 
77 

58.3 
........................................................... . . . . . . .. .. . . .. . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . - ..... . 

( 92 } 

( 76 ) 

( 58 ) 

Composite Area: RES1/8AC ONSITE 2HI V2250 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 
AREA 

(acres) 

21.45 
6.44 

CN 

85 
90 

/()0 



COMPOSITE AREA---> 27.89 86.2 
··------ .. - ................................................ . . . . .. . . . . . . . .. . . . . . . . . . . . . . . ... . . ~ .. . . . . . . . . . . . . . . . . . . . .. . . 

2H1V2251 



Quick TR-5·5·-Ver.5.46 S/N: 
Executed: 13:54:19 04-19-2000 

Composite Area: ROAD+R/W ONSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

10.37 
2.24 
0.04 

12.65 

CN 

89 
92 
93 

89.5 
........................................................ . .. .. . . . . . . . . . ........................................... . 

Composite Area: OPENSPAC ONSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

18.88 
3.55 
0.38 

22.81 

CN 

61 
74 
80 

63.3 
............................ - .............................. . . . . . . . - ................................................ .. 

Composite Area: CLUBHOUSE ONSIT 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

0.94 
0.48 

1. 42 

CN 

92 
94 

92.7 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ; : : : : : : 

( 9 0 ) 

( 6 3 ) 

( 93 ) 

2Hl V2252 



Quick TR-55 Ver.S.46 S/N: 
Executed-:--1-B-: lO: l9 04-21-2000 

POST - DEVELOPMENT WATERSHED 4 
SUBAREA 2 

RUNOFF CURVE NUMBER SUMMARY 
................................................................... . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . - ..... . 

Subarea 
Description 

WETLAND OFFSITE 
WETLANDS ONSITE 
BRUSH OFFSITE 
BRUSH ONSITE 
WOODS ONSITE 
ROAD+RW OFFSITE 
ROAD+RW ONSITE 
COM/BUS OFFSITE 
RES 1/2AC OFFSI 
RES CONDO ONSIT 

Area CN 
(acres) (weighted) 

10.71 77 
3.53 78 
1. 06 68 

10.34 67 
17.66 55 
11. 3 9 90 

0.20 89 
50.74 92 
18.41 70 

2.07 85 

2Hl V2253 



Quick TR-55.--Ver. 5. 4 6 S/N: 
Executed: 10:10:19 04-21-2000 

POST - DEVELOPMENT WATERSHED 4 
SUBAREA 2 

RUNOFF CURVE NUMBER DATA 
................................................................... . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Composite Area: WETLAND OFFSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres} 

1. 09 
0.30 
9.32 

10.71 

CN 

60 
73 
79 

76.9 
.............................................................. . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . .. . . . . . . .. . . . . . . . . .. . . . . . . .. . 

Composite Area: WETLANDS ONSITE 

SOIL B 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
( acres) 

0.15 
3.38 

3.53 

60 
79 

78.2 
........................................................... . . . . . . . .. . . . . .. . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . .. .. . . . .. . .. . . .. 

Composite Area: BRUSH OFFSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

0.96 
0.10 

1.06 

CN 

67 
77 

67.9 
........................................................... . . - ..................................................... . 

2H1 V2254 

( 77 ) 

( 78 ) 

( 68 ) 

/DLj 



Quick TR...-S5--Ver. 5. 4 6 S/N: 
Executed: 10:10:19 04-21-2000 

Composite Area: BRUSH ONSITE 

SOIL B 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

10.11 
0.23 

10.34 

CN 

67 
83 

67.4 
........................................................ . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . .. . 

Composite Area: WOODS ONSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

17.26 
0.18 
0.22 

17.66 

CN 

55 
70 
77 

55.4 
....................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . " ......................... . 

Composite Area: ROAD+RW OFFSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

7.78 
1. 77 
1. 84 

11.39 

CN 

89 
92 
93 

90.1 
............ - .......................................... . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . .. . . . . . . . . . . . . . - .......... .. 

( 67 ) 

( 55) 

( 90 ) 

Composite Area: ROAD+RW ONSITE 
2Ht v22ss 

SURFACE DESCRIPTION 

SOIL B 

COMPOSITE AREA---> 

AREA 
(acres) 

0.20 

0.20 

CN 

89 

89.0 
........................................... - ........... . . .. . . . . . .. . .. . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 

( 89 ) 



Quick TR_:;.55_Ver.S.46 S/N: 
Executed: 10:l0:l9 04-21-2000 

Composite Area: COM/BUS OFFSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres} 

39.04 
11.13 

0.57 

50.74 

CN 

92 
94 
95 

92.5 
. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . ......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Composite Area: RES 1/2AC OFFSI 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres} 

18.17 
O.Ol 
0.23 

18.41 

CN 

70 
80 
85 

70.2 
....................................................... . . . . . . . . . .. . . . . . . . . .. .. . .. . . . .. . . . . . . . .. . . . . . . . .. . . .. . . . . . .. . . 

Composite Area: RES CONDO ONSIT 

SURFACE DESCRIPTION 

SOIL B 

COMPOSITE AREA---> 

AREA 
(acres} 

2.07 

2.07 

CN 

85 

85.0 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

( 92 } 

( 70 ) 

( 85 ) 

2HI V2256 
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Quick TR-55 Ver.5.46 S/N: 
Executed~ 20:41:22 04-21-2000 

RUNOFF CHANNELED ONTO PROPERTY BY WAY OF 
A CULVERT UNDER 195 

RUNOFF CURVE NUMBER SUMMARY 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Subarea 
Description 

195 RUNOFF 

Area CN 
(acres) (weighted) 

46.35 90 

2Hl V2257 
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Quick TR.;;;.55_Ver.5.46 S/N: 
Executed: 20:41:22 04-21-2000 

RUNOFF CHANNELED ONTO PROPERTY BY WAY OF 
A CULVERT UNDER 195 

RUNOFF CURVE NUMBER DATA 
.. . . . . . ............................................................. . . . . . . . .............................................................. . 

Composite Area: I95 RUNOFF 

SURFACE DESCRIPTION 

SR-6 
SOIL B M-2 
BRUSH SOIL B 
ROADWAY SOIL D 
ROABWAY SOIL B 

AREA 
(acres) 

0.96 
16.74 

0.57 
26.35 
1. 73 

CN 

85 
85 
89 
93 
89 

COMPOSITE AREA---> 46.35 89.7 ( 90 ) 
. . ~ - . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . - . . . . . . . . . . . . . .. . .. .. . .. - .................................................... - .. 

2Hl V2258 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 09:48:03 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\POSTDDl .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\POSTDDl .HYD 

Pag~ J. 

POST DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

Subarea 
Description 

WATERSHED 1 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

AREA 
(acres) 

108.89 

CN 

82.0 

Tc 
(hrs) 

1. 00 

* Tt 
{hrs) 

0.00 

Precip. 
( in) 

7.80 

Runoff 
(in) 

5.67 

Ia/p 
input/used 

. 06 .10 
---------------------------------- ---------------------------------------------
* Travel time from subarea outfall to composite watershed outfall point. 

Subarea 
Descript.ion 

.'7ATERSHED 1 

Total area= 108.89 acres or 0.1701 sq.mi 
Peak discharge= 344 cfs 

>>>> Computer Modifications of Input Parameters<<<<< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.94 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr)· 

1. 00 0.00 

Ia/p 
Interpolated 

{Yes/No) 

No 

Ia/p 
Messages 

Computed Ia/p < .l 

* Travel time from subarea outfall to composite watershed outfall point. 

2Hl V2259 

>:,. 



Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 09:48:03 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\POSTDDl .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\POSTDDl .HYD 

POST DEVELOPMENT HYDROGRAPH FOR WATERSHED l 

>>>> Summary of Subarea Times to Peak<<<< 

Pag~ 2 

Peak Discharge at 
Composite Outfall 

Subarea (cfs) 

Time to Peak at 
Composite Outfall 

(hrs) 

WATERSHED 1 344 12.8 

Composite Watershed 344 12.8 

2HI V2260 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

{24 hr. Duration Storm) 

Executed: 05-04-2000 09:48:03 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\POSTDDl .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\POSTDDl .HYD 

POST DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

Subarea 
Description 

WATERSHED 1 

Total (cfs) 

Subarea 
Description 

WATERSHED 1 

rotal (cfs) 

Subarea 
Description 

tJATERSHED 1 

~otal (cfs) 

Subarea 
Description 

TERSHED 1 

11. 0 
hr 

11 

11 

12.5 
hr 

223 

223 

14.0 
hr 

80 

80 

18.0 
hr 

19 

Composite Hydrograph Summary (cfs) 

11. 3 
hr 

14 

14 

12.6 
hr 

279 

279 

14. 3 
hr 

61 

61 

19.0 
hr 

16 

11. 6 
hr 

19 

19 

12.7 
hr 

317 

317 

14.6 
hr 

48 

48 

20.0 
hr 

14 

11. 9 
hr 

28 

28 

12.8 
hr 

344 

344 

15.0 
hr 

39 

39 

22.0 
hr 

12 

12.0 
hr 

34 

34 

13.0 
hr 

302 

302 

15.5 
hr 

32 

32 

26.0 
hr 

0 

12.1 
hr 

45 

45 

13.2 
hr 

231 

231 

16.0 
hr 

28 

28 

12.2 
hr 

69 

69 

13.4 
hr 

169 

169 

16.5 
hr 

25 

25 

Page_ 3 

12.3 
hr 

108-

108 

13.6 
hr 

128 

128 

17.0 
hr 

22 

22 

12.4 
hr 

162 

162 

13.8 
hr 

99 

99 

17.5 
hr 

20 

20 

)tal (cfs) 19 16 14 12 o lHl V2261 



Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METIIOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 09:48:03 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\POSTDD1 .WSD 
Hydrograph file: --> 

?:\PROJECTS\99-33\-CURRENT\SWM\QTR55\POSTDD1 .HYD 

POST DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

Time Flow Time Flow 
(hrs) ( cfs) (hrs) (cfs) 
----------------- -----------------
11. 0 11 14.8 44 
11.1 12 14.9 41 
11. 2 13 15.0 39 
11.3 14 15.l 38 
11.4 16 15.2 36 
11.5 17 15.3 35 
11.6 19 15.4 33 
11. 7 22 15.5 32 
11. 8 25 15.6 31 
11.9 28 15.7 30 
12.0 34 15.8 30 
12.1 45 15.9 29 
12.2 69 16.0 28 
12.3 108 16.1 27 
12.4 162 16.2 27 
12.5 223 16.3 26 
12.6 279 16.4 26 
12.7 317 16.5 25 
12.8 344 16.6 24 
12.9 323 16.7 24 
13.0 302 16.8 23 
13.1 266 16.9 23 
13.2 231 17.0 22 
13.3 200 17.1 22 
13.4 169 17.2 21 
13.5 149 17.3 21 
13.6. 128 17.4 20 
13.7 114 17.5 20 
13.8 99 17.6 20 
13.9 89 17.7 20 
14.0 80 17.8 19 
14.1 74 17.9 19 
14.2 67 18.0 19 
14.3 61 18.1 19 
14.4 57 18.2 18 

Page 4 

2Hl V2262 
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14 .5 C ') 18 . 3 l8 ..;«, 

14 .6 48 18 .4 18 
-- 14.7 46 18 .5 18 ,::1:'1~ 

2Hl V2263 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 09:48:03 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\POSTDDl .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\POSTDDl .HYD 

POST DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

Time Flow Time Flow 
(hrs) (cfs) (hrs) (cfs) 
----------------- -----------------
18.6 17 22.4 11 
18.7 17 22.5 10 
18.8 17 22.6 10 
18.9 16 22.7 10 
19.0 16 22.8 10 
19.1 16 22.9 9 
19.2 16 23.0 9 
19.3 15 23.1 9 
19.4 15 23.2 8 
19.5 15 23.3 8 
19.6 15 23.4 8 
19.7 15 23.5 8 
19.8 14 23.6 7 
19.9 14 23.7 7 
20.0 14 23.8 7 
20.1 14 23.9 6 
20. 2 14 24.0 6 
20.3 14 24.1 6-
20.4 14 24.2 5 
20.5 14 24.3 5 
20.6 13 24.4 5 
20.7 13 24.5 4 
20.8 13 24.6 4 
20.9 13 24.7 4 
21. 0 13 24.8 4 
21.1 13 24.9 3 
21.2 13 25.0 3 
21. 3 13 25.1 3 
21.4 13 25.2 2 
21. 5 12 25.3 2 
21. 6 12 25.4 2 
21. 7 12 25.5 2 
21. 8 12 25.6 1 
21. 9 12 25.7 1 
22.0 12 25.8 1 
22.1 12 25.9 0 
22.2 11 

Page S 
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22.3 11 
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POND-2 Version: 5.20 S/N: Page 1 
Return Freq: ·oo years EXEctITED : 0 5 - 0 5 - 2 0 0 0 0 9 : 5 9 : 5 2 

************************** 

* * 
* FOUR SEASONS - POND4 * 
* 
* 
* 
* 

* 
* 
* 
* 

************************** 

Pond File: P:\PROJECTS\99-33\-CURRENT\SWM\JeS\QTR55\POND4ALL.PND 
Inflow Hydrograph: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\POST100 .HYD 
Outflow Hydrograph: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\P4100ALL.HYD 

INFLOW HYDROGRAPH 

TIME 
(min) 

660.0 
666.0 
672.0 
678_. 0 
684.0 
690.0 
696.0 
702.0 
708.0 
714.0 

, 720. 0 
726.0 
732.0 
738.0 
744.0 
750.0 
756.0 
762.0 
768. 0 
774.0 
780.0 
786.0 
792.0 
798.0 
804.0 
810.0 
816.0 
822.0 
828.0 
834.0 
840.0 
84 6. 0 
852.0 
858.0 
864.0 

INFLOW 
(cfs) 

13.00 
15.00 
16.00 
18.00 
20.00 
22.00 
24. 00-
28. 00 
32.00 
36.00 
46.00 
68.00 

115.00 
197.00 
300.00 
390.00 
437.00 
424.00 

''.383.00 
322.00 
262.00 
221.00 
180.00 
154.00 
129.00 
114.00 

98.00 
88.00 
78.00 
71.00 
65.00 
61.00 
56.00 
52.00 
49.00 

ROUTING COMPUTATIONS 
------------------------------------------------------

Il+I2 
(cfs) 

28.0 
31. 0 
34.0 
38.0 
42.0 
46.0 
52.0 
60.0 
68.0 
82.0 

114.0 
183.0 
312.0 
497.0 
690.0 
827.0 
861.0 
807.0 
705.0 
584.0 
483.0 
401.0 
334.0 
283.0 
243.0 
212.0 
186.0 
166.0 
149.0 
136.0 
126.0 
117.0 
108.0 
101.0 

2S/t - 0 
(cfs} 

0.0 
25.1 
52.8 
83.2 

117.4 
155.5 
197.4 
245.1 
300.7 
364.2 
441.4 
550.6 
728.5 

1018.2 
1367.6 
1759.3 
2066.7 
2232.3 .. 
2283.4 
2260.4 
2192.9 
2lll.9 
2029.6 
1948.5 
1872.6 
1798.8 
1720.3 
1633.2 
1560.9 
1500.8 
1451.1 
1410.4 
1376.0 
1345.8 
1320.0 

2S/t + 0 
(cfs) 

0.0 
28.0 
56.1 
86.8 

121.2 
159.4 
201.5 
249.4 
305.1 
368.7 
446.2 
555.4 
733.6 

1040.5 
1515.2 
2057.6 
2586.3 
2927.7 
3039.3 
2988.4 
2844.4 
2675.9 
2512.9 
2363.6 
2231.5 
2115.6 
2010.8 
1906.3 
1799.2 
1709.9 
1636.8 
1577.1 
1527.4 
1484.0 
1446.8 

OUTFLOW 
(cfs) 

0.00 
1.46 
1.65 
1. 80 
1.90 
1. 93 
2.04 
2.15 
2.20 
2.26 
2.38 
2.43 
2.54 

11.14 
73.83 

149.13 
259.81 
347.70 
377.96 
363.98 
325.76 
281.99 
241.64 
207.54 
179.48 
158.40 
145.24 
136.56 
119.15 
104.52 

92.88 
83.36 
75.68 
69.07 
63.41 

ELEVATION 
(ft) 

152.00 
154.57 
155.16 
155.60 
155.97 
156.30 
156.62 
156.94 
157.26 
157.59 
157.95 
158.39 
159.02 
159.90 
160.91 
161.88 
162.63 
163:06 
163.19 
163.13 
162.96 
162.75 
162.54 
162.33 
162.15 
161.97 
161.79 
161.61 
161.42 
161.27 
161.14 
161.03 
160.93 
160.85 
160.78 

2Hl V2266 
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Pond File: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\POND4ALL.PND 
nflow Hydrograph: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\POST100 .HYD 

JUtflow Hydrograph: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\P4l00ALL.HYD 

INFLOW HYDROGRAPH 

TIME INFLOW 
(min) ( cf s) 

870.0 
876.0 
882.0 
888.0 
894.0 
900.0 
906.0 
912.0 
918.0 
924.0 
930.0 
936.0 
942.0 
948.0 
954.0 
960.0 
966.0 
972.0 
978.0 
984.0 
990.0 
996.0 

1002.0 
1008.0 
1014.0 
1020.0 
1026.0 
10·32. 0 
1038.0 
1044.0 
1050.0 
1056.0 
1062.0 
1068.0 
1074.0 
1080.0 
1086.0 
1092.0 
1098.0 
1104.0 
1110.0 
1116.0 
1122.0 
1128.0 
1134.0 
1140.0 

47.00 
44.00 
42.00 
40.00 
39.00 
37.00 
36.00 
35.00 
35.00 
34.00 
33.00 
32.00 
31.00 
31.00 
30.00 
29.00 
28.0(} 
28.00 
27.00 
27.00 
26.00 
25.00 
25.00 
24.00 
24.00 
23.00 
23.00 
22.00 
22.00 
21.00 
21.00 
21.00 
21.00 
20.00 
20.00 
20.00 
20.00 
20.00 
19.00 
19.00 
19.00 
19.00 
19.00 
18.00 
18.00 
18.00 

11+12 
(cfs) 

96.0 
91. 0 
86.0 
82.0 
79.0 
76.0 
73.0 
71. 0 
70.0 
69.0 
67.0 
65.0 
63.0 
62.0 
61. 0 
59.0 
57.0 
56.0 
55.0 
54.0 
53.0 
51. 0 
so.a 
49.0 
48.0 
47.0 
46.0 
45.0 
44.0 
43.0 
42.0 
42.0 
42.0 
41. 0 
40.0 
40.0 
40.0 
40.0 
39.0 
38.0 
38.0 
38.0 
38.0 
37.0 
36.0 
36.0 

ROUTING COMPUTATIONS 

2S/t - 0 
(cfs) 

2S/t + 0 
(cf s) 

OUTFLOW ELEVATION 

1298.6 
1279.8 
1262.8 
1247.7 
1234.7 
1223.3 
1212.9 
1204.0 
1197. o. 
1191.2 
1185.5 
1179.8 
1174.0 
1168.9 
1164.4 
1159.5 
1154.3 
1149.6 
1145.4 
1141.5 
1137.8 
1133.6 
1129.7 
1126.0 
1122.4 
1119.0 
1115.8 
1112.5 
1109.4 
1106.3 
1103.2 
1100.9 
1099.2 
1097.1 
1094.8 
1093.1 
1091.8 
1090.9 
1089.4 
1087.6 
1086.2 
1085.1 
1084.4 
1082.9 
1081.0 
1079.4 

1416.0 
1389.6 
1365.8 
1344.8 
1326.7 
1310.7 
1296.3 
1283.9 
1274.0 
1266.0 
1258.2 
1250.5 
1242.8 
1236.0 
1229.9 
1223.4 
1216.5 
1210.3 
1204.6 
1199.4 
1194.5 
1188.8 
1183.6 
1178.7 
1174.0 
1169.4 
1165.0 
1160.8 
1156.5 
1152.4 
1148.3 
1145.2 
1142.9 
1140.2 
1137.1 
1134.8 
1133.1 
1131.8 
1129.9 
1127.4 
1125.6 
1124.2 
1123.1 
1121. 4 
1118.9 
1117.0 

(cfs) (ft) 

58.72 
54.87 
51.52 
48.54 
45.99 
43.73 
41.69 
39.94 
38.54 
37.40 
36.32 
35.36 
34.39 
33.54 
32.78 
31.96 
31.09 
30.31 
29.61 
28.95 
28.34 
27.63 
26.97 
26.35 
25.76 
25.19 
24.64 
24.11 
23.58 
23.06 
22.54 
22.15 
21.86 
21.52 
21.14 
20.85 
20.64 
20.48 
20.23 
19.92 
19.69 
19.52 
19.39 
19.21 
18.97 
18.78 

160.72 
160.67 
160.62 
160.57 
160.54 
160.50 
160.48 
160.45 
160.43 
160.41 
160.40 
160.38 
160.36 

_ 160.35 
160.33 
160.32 
160.31 
160.29 
160.28 
160.27 
160.26 
160.24 
160.23 
160.22 
160.21 
160.20 
160.19 
160.18 
160.17 
160.16 
160.16 
160.15 
160.14 
160.14 
160.13 
160.13 
160.12 
160.12 
160.11 
160.11 
160.11 
160.10 
160.10 
160.10 
160.09 
160.09 

------------------------------------------------------

2Hl V2267 
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Pond File: P:\PROJECTS\99-33\-CURR.ENT\SWM\JCS\QTR55\POND4ALL.PND 
nflow Hydrograph: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\POST100 .BYD 
utflow Hydrograph: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTRSS\P4100ALL.HYD 

.NFLOW HYDROGRAPH 

TIME 
(min) 

1146.0 
1152.0 
1158.0 
1164.0 
1170.0 
1176.0 
1182.0 
1188.0 
1194.0 
1200.0 
1206.0 
1212.0 
1218.0 
1224.0 
1230.0 
1236.0 
1242.0 
1248.0 
1254. 0 
1260.0 
1266. 0 
.272. 0 

1278.0 
1284.0 
1290.0 
1296.0 
1302.0 
13 08. 0 
1314. 0 
1320.0 
1326.0 
1332.0 
l338.0 
1344.0 
1350.0 
1356.0 
1362.0 
1368.0 
1374.0 
1380.0 
1386.0 
13 92. 0 
13 98. 0 
14 04. 0 
1410.0 
1416.0 

INFLOW 
( cf s) 

18.00 
18.00 
17.00 
17.00 
17.00 
17.00 
17.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
13.00 
13.00 
13.00 
13.00 
13.00 
12.00 
12.00 
12.00 
11.00 
11.00 
11.00 
10.00 
10.00 
10.00 

9.00 
9.00 
9.00 
8.00 
8.00 
8.00 

ROUTING COMPUTATIONS 
------------------------------------------------------

Il+I2 
(cfs) 

36.0 
36.0 
35.0 
34.0 
34.0 
34.0 
34.0 
33.0 
32.0 
32.0 
32.0 
32.0 
32.0 
31. 0 
30.0 
30.0 
30.0 
30.0 
30.0 
29.0 
28.0 
28.0 
28.0 
28.0 
28.0 
28.0 
27.0 
26.0 
26.0 
26.0 
26.0 
25.0 
24.0 
24.0 
23.0 
22.0 
22.0 
21. 0 
20.0 
20.0 
19.0 
18.0 
18.0 
17.0 
16.0 
16.0 

2S/t - 0 
(cfs) 

1078.2 
1077.2 
1075.6 
1073.5 
1071.9 
1070.5 
1069.5 
1067.8 
1065.7 
1064.0 
1062.6 
1061. 5 
1060.7 
1059.2 
1057.2 
1055.6 
1054.3 
1053.3 
1052.5 
1051.0 
1049.0 
1047.5 
1046.2 
1045.2 
1044.4 
1043.7 
1042.4 
1040.6 
1039.1 
1037.9 
1036.9 
1035.4 
1033.3 
1031.7 
1029.6 
1027.1 
1025.1 
1022.7 
1020.0 
1017.8 
1015.3 
1012.4 
1010.2 
1007.5 
1004.6 
1002.3 

2S/t + 0 
(cfs) 

1115.4 
1114.2 
1112.2 
1109.6 
1107.5 
1105.9 
1104.5 
1102.5 
1099.8 
1097.7 
1096.0 
1094.6 
1093.5 
1091.7 
1089.2 
1087.2 
1085.6 
1084.3 
1083.3 
1081.5 
1079.0 
1077.0 
1075.5 
1074.2 
1073.2 
1072.4 
1070.7 
1068.4 
1066.6 
1065.1 
1063.9 
1061.9 
1059.4 
1057.3 
1054.7 
1051.6 
1049.1 
1046.1 
1042.7 
1040.0 
1036.8 
1033.3 
1030.4 
1027.2 
1023.S 
1020.6 

OUTFLOW 
(cfs) 

18.62 
18.50 
18.30 
18.04 
17.83 
17.67 
17.53 
17.33 
17.06 
16.85 
16.68 
16.54 
16.44 
16.25 
16.00 
15.80 
15.64 
15.51 
15.41 
15.23 
14.98 
14.79 
14.63 
14.50 
14.40 
14.32 
14.16 
13.93 
13.74 
13.59 
13.48 
13.28 
13.02 
12.82 
12.56 
12.25 
12.00 
11.70 
11.36 
11.09 
10.77 
10.42 
10.13 

9.81 
9.45 
9.16 

ELEVATION 
(ft) 

160.08 
160.08 
160.07 
160.07 
160.06 
160.06 
160.06 
160.05 
160.04 
160.04 
160.03 
160.03 
160.03 
160.02 
160.02 
160.01 
160.01 
160.01 
160.00 
160.00 
159.99 
159.99 
159.99 
159.98 
159.98 
159.98 
159.97 
159.97 
159.96 
159.96 
159.96 
159.95 
159.95 
159.94 
159.94 
159.93 
159.92 
159.92 
159.91 
159.90 
159.89 
159.88 
159.88 
159.87 
159.86 
159.85 
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Pond File: P: \PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\POND4ALL. PND :::~,~--~ .. , 
nflow Hydrograph: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\POST100 .HYD 

Jutflow Hydrograph: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\P4100ALL.HYD 

INFLOW HYDROGRAPH 

TIME INFLOW 
(min) (cfs) 

1422.0 
1428.0 
1434.0 
1440.0 
1446.0 
1452.0 
1458.0 
1464.0 
1470.0 
1476.0 
1482.0 
1488.0 
1494.0 
1500 ,!_o 
1506.0 
1512.0 
1518.0 
1524.0 
1530.0 
1536.0 
1542.0 
1548.0 
1554.0 

7.00 
7.00 
7.00 
6.00 
6.00 
6.00 
6.00 
5.00 
5.00 
5.00 
4.00 
4.00 
4.00 
3.00 
3.00 
3.00 
2.00 
2.00 
2.00 
1. 00 
1. 00 
l. 00 
0.00 

ROUTING COMPUTATIONS 

Il+I2 2S/t - 0 
(cfs) (cfs) 

15.0 
14.0 
14.0 
13. 0 
12.0 
12.0 
12.0 
11. 0 
10.0 
10.0 

9.0 
8.0 
8.0 
7.0 
6.0 
6.0 
5.0 
4.0 
4.0 
3.0 
2.0 
2.0 
1. 0 

999.7 
996.7 
994.4 
991.7 
988.8 
986.4 
984.6 
981. 9 
978.6 
975.5 
971.8 
967.4 
963.3 
958.6 
953.4 
948.5 
943.1 
937.2 
931.8 
925.8 
919.4 
913.4 
907.0 

2S/t + 0 OUTFLOW ELEVATION 
(cfs) (cfs) (ft) 

1017.3 
1013.7 
1010.7 
1007.4 
1003.7 
1000.8 

998.4 
995.6 
991.9 
988.6 
984.5 
979.8 
975.4 
970.3 
964.6 
959.4 
953.5 
947.1 
941.2 
934.8 
927.8 
921.4 
914.4 

8.83 
8.46 
8.17 
7.84 
7.47 
7.18 
6.94 
6.81 
6.67 
6.54 
6.38 
6.20 
6.03 
5.84 
5.62 
5.42 
5.20 
4.95 
4.73 
4.48 
4.22 
3.97 
3.70 

159.85 
159.84 
159.83 
159.82 
159.81 
159.81 
159.80 
159.79 
159.78 
159.77 

. 159.76 
159.75 
159.74 
159.72 
159.71 
159.69 
159.68 
159.66 
159.64 
159.63 
159.61 
159.59 
159.57 

------------------------------------------------------
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Outlet Structure File: POND4ALL.STR 

P0!\1D-7 version: 5. 20 
Date Executed: 

S/N: 
Time Executed: 

********************* 
FOUR SEASONS - POND 4 

********************* 

***** COMPOSITE OUTFLOW SUMMARY**** 

Elevation (ft) Q (cfs) Contributing Structures 
-------------- -------

152.00 0.0 
152.30 0.0 
152.60 0.5 1 
152.90 0.7 1 
153.20 0.9 1 
153 ,_SQ 1.1 1 
153.80 1. 2 1 
154.10 1. 3 1 
154.40 1.4 1 
154.70 1.5 1 
155.00 1. 6 1 
155.30 1. 7 1 
155.60 1. 8 1 
155.90 1.9 1 
156.20 1. 9 1 
156.50 2.0 1 
156.80 2.1 1 
157.10 2.2 1 
157.40 2.2 1 
157.70 2.3 1 
158.00 2.4 1 
158.30 2.4 l 
158.60 2.5 l 
158.90 2.5 l 
159.20 2.6 1 
159.50 2.7 l 
159.80 6.9 2 +l 
160.10 19.4 2 +1 
160.40 36.5 2 +1 
160.70 57.2 2 +l 
161.00 81.0 2 +l 
161.30 107.4 2 +l 
161.60 136.3 2 +l 
161.90 150.2 3 +2 +l 
162.20 185.9 3 +2 +l 
162.50 234.2 3 +2 +l 
162.80 291.7 3 +2 +l 
163.10 356.8 3 +2 +l 
163.40 428.5 3 +2 +l 
163.70 506.1 3 +2 +l 
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164.00 589.0 3 +2 +l 

2HIV2271 

J.J I 



Outlet Structure File: POND4ALL.STR 

POND-2 Version: 5.20 
Date Executed: 

S/N: 
Time Executed: 

********************* 
FOUR SEASONS - POND 4 

********************* 

Outlet Structure File: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\POND4ALL.STR 
Planimeter Input File: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTRS5\POND4 .VOL 

tRating Table Output File: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\POND4ALL.PND 

Min. Elev. (ft) = 152 Max. Elev.·(ftl = 164 Iner. (ft} 

Additional elevations (ft) to be included in table: 
* * * * * * * * * * * * * * * * * * * * * * * * * * 

***~****************************************** 
SYSTEM CONNECTIVITY 

********************************************** 

Structure No. Q Table Q Table 
---------- ------ -------
WEIR-VR 3 -> 3 
STAND PIPE 2 -> 2 
ORIFICE 1 -> 1 

Outflow rating table summary was stored in file: 
P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTRSS\POND4ALL.PND 

. 3 
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Outlet Structure File: POND4ALL.STR 

S/N: POND-2 Versicn: 5.20 
Date Executed: Time Executed: 

********************* 
FOUR SEASONS - POND 4 

********************* 

>>>>>> Structure No. 3 <<<<<< 
( Input Data) 

WEIR-VR 
Weir - Vertical Rectangular 

El elev. (ft)? 
E2 elev.(ft)? 
Weir coefficient? 
Weir elev. (ft)? 
Length (ft)? 
Contracted/Suppressed 

J .., 

161.8 
164.001 

161.8 
40 

(C/S)? C 

2H1V2273 
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Outlet Structure File: POND4ALL.STR 

S/N: POND-2 Version: 5.20 
Date Executed: Time Executed: 

********************* 
FOUR SEASONS - POND 4 

********************* 

Outflow Rating Table for Structure #3 
WEIR-VR Weir - Vertical Rectangular 

***** INLET CONTROL ASSUMED ***** 

Elevation (ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

152.00 0.0 E < Inv.El.= 161.8 
152.30 0.0 E < Inv.El.= 161.8 
152.60 0.0 E < Inv.El.= 161. 8 
152.90_ 0.0 E < Inv.El.= 161. 8 
153.20 0.0 E < Inv.El.= 161.8 
153.50 0.0 E < Inv.El.= 161.8 
153-. 80 0.0 E < Inv.El.= 161.8 
154.10 0.0 E < Inv.El.= 161.8 
154.40 0.0 E < Inv.El.= 161.8 
154.70 0.0 E < Inv.El.= 161.8 
155.00 0.0 E < Inv.El.= 161.8 
155.30 0.0 E < Inv.El.= 161.8 
155.60 0.0 E < Inv.El.= 161.8 
155.90 0.0 E < Inv.El.= 161.8 
156.20 0.0 E < Inv.El.= 161.8 
156.50 0.0 E < Inv.El.= 161. 8 
156.80 0.0 E < Inv.El.= 161. 8 
157.10 0.0 E < Inv.El.= 161.8 
157.40 0.0 E < Inv.El.= 161.8 
157.70 0.0 E < Inv.El.= 161.8 
158.00 0.0 E < Inv.El.= 161.8 
158.30 0.0 E < Inv.El.= 161.8 
158.60 0.0 E < Inv.El.= 161.8 
158.90 0.0 E < Inv.El.= 161.8 
159.20 0.0 E < Inv.El.= 161.8 
159.50 0.0 E < Inv.El.= 161.8 
159.80 0.0 E < Inv.El.= 161. 8 
160.10 0.0 E < Inv.El.= 161.8 
160.40 0.0 E < Inv.El.= 161.8 
160.70 0.0 E < Inv.El.= 161.8 
161.00 0.0 E < Inv.El.= 161.8 
161.30 0.0 E < Inv.El.= 161.8 
161.60 0.0 E < Inv.El.= 161.8 
161.90 3.8 H =.l 
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Outlet Structure File: POND4ALL.STR 

POND-2 Version: 5.20 
Date Executed: 

S/N: 
Time Executed: 

********************* 
FOUR SEASONS - POND 4 

********************* 

>>>>>> Structure No. 2 <<<<<< 
(Input Data) 

STAND PIPE 
Stand Pipe with weir or orifice flow 

El elev. (ft)? 159.6 
E2 elev. (ft)? 164.001 
Crest elev. (ft)? 159.6 
Diameter (ft)? 5 
Weir coefficient? 3.0 
Orifice coefficient? .6 
Start transition elev. (ft) @? 
Transition height (ft)? 

2Hl V2275 
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Outlet Structure File: POND4ALL.STR 

POND-2 Version: 5.20 
Date Executed: 

S/N: 
Time Executed: 

********************* 
FOUR SEASONS - POND 4 

********************* 

>>>>>> Structure No. 1 <<<<<< 
( Input Data) 

ORIFICE 
Orifice - Based on Area and Datum Elevation 

El elev. (ft)? 
E2 elev. (ft)? 
Orifice coeff.? 
Invert elev. (ft)? 
Datum elev. (ft) ? 
Orifice area (sq ft)? 

152.388 
164.001 

.64 
152 
152.388 
.194 
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Outlet Structure File: POND4ALL.STR 

S/N: POND-2 Version: 5.20 
Date Executed: Time Executed: 

>>>>> CONTINUED from previous page<<<<< 

Outflow Rating Table for Structure #3 
WEIR-VR Weir - Vertical Rectangular 

***** INLET CONTROL ASSUMED***** 

Elevation {ft) Q {cfs) Computation Messages 
-------------- ------- ------------------------

162.20 30.3 H =.4 
162.50 70.0 H =.7 
162.80 119.4 H =l. 0 
163.10 176.7 H =l. 3 
163.40 240.9 H =1.6 
163.70 311.3 H =1. 9 
164.00 387.3 H =2.2 

C = 3 L (ft} = 40 
H {ft) Table elev. - Invert elev. { 161.8 ft ) 
Q (cfs) = C * {L-.2H} * (H**l.5} -- Contracted Weir 
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Outlet Structure File: POND4ALL.STR 

POND-2 Version: 5.20 
Date Executed: 

S/N: 
Time Executed: 

********************* 
FOUR SEASONS - POND 4 

********************* 

Outflow Rating Table for Structure #2 
STAND PIPE Stand Pipe with weir or orifice flow 

***** INLET CONTROL ASSUMED***** 

Elevation (ft) 

152.00 
152.30 
152.60 
152.90 
153.20 
153.50 
153 .-80 
154.10 
154.40 
154.70 
155.00 
155.30 
155.60 
155.90 
156.20 
156.50 
156.80 
157.10 
157.40 
157.70 
158.00 
158.30 
158.60 
158.90 
159.20 
159.50 
159.80 
160.10 
160.40 
160.70 
161.00 
161.30 

Q (cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
4.2 

16.7 
33.7 
54.4 
78.1 

104.5 

Computation Messages 

E < Inv.El.= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El== 159.6 
E < El= 159.6 
E < El= 159.6 
E < El== 
E < El= 
E < El= 
E < El= 
E < El= 
Weir: 
Weir: 
Weir: 
Weir: 
Weir: 
Weir: 

159.6 
159.6 
159.6 
159.6 
159.6 

H =.2 
H ==.5 
H =.8 
H =1.1 
H =1.4 
H =1.7 
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Outlet Structure File: POND4ALL.STR 

S/N: POND-2 Version: 5.20 
Date Executed: Time Executed: 

>>>>> CONTINUED from previous page<<<<< 

Outflow Rating Table for Structure #2 
STAND PIPE Stand Pipe with weir or orifice flow 

***** INLET CONTROL ASSUMED ***** 

Elevation (ft} Q (cfs} Computation Messages 
-------------- ------- ------------------------

161.60 133.3 Weir: H =2.0 
161. 90 143.4 Orifice: H =2.3 
162.20 152.4 Orifice: H =2.6 
162.50 161.0 Orifice: H =2.9 
162.80 169.1 Orifice: H =3.2 
163.lO 176.9 Orifice: H =3.5 
163.40 184.3 Orifice: H =3.8 
163.70 191.4 Orifice: H =4.1 
164.00 198.3 Orifice: H ==4. 4 

Weir Cw= 3 Weir length= 15.70796 ft 
Orifice Co= .6 Orifice area= 19.63496 sq.ft. 
Q (cfs) = (Cw* L * H**l.S) or (Co* A* sqr(2*g*H}) 
No transition used, transition height= 0.0 
Weir equation= Orifice equation@ elev.= 161.6062 ft 
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Outlet Structure File: POND4ALL.STR 

POND-2 Version: 5.20 
Date Executed: 

S/N: 
Time Executed: 

********************* 
FOUR SEASONS - POND 4 

********************* 

Outflow Rating Table for Structure #l 
ORIFICE Orifice - Based on Area and Datum Elevation 

Elevation (ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

152.00 0.0 E <" El= 152.388 
152.30 0.0 E < El= 152.388 
152.60 0.5 H =.212 
152.90 0.7 H =.512 
153.20 0.9 H =.812 
153.50 1.1 H =1.112 
153.80 1. 2 H =1.412 
154 .-10 1. 3 H =1.712 
154.40 1.4 H =2.012 
154.70 1. 5 H =2.312 
155.00 1. 6 H =2.612 
155.30 1. 7 H =2.912 
155.60 1. 8 H =3.212 
155.90 1. 9 H =3.512 
156.20 1. 9 H =3.812 
156.50 2.0 H =4.112 
156.80 2.1 H =4.412 
157.10 2.2 H =4.712 
157.40 2.2 H ::.5 ~ 012 
157.70 2.3 H =5.312 
158.00 2.4 H =5.612 
158.30 2.4 H =5.912 
158.60 2.5 H =6.212 
158.90 2.5 H =6.512 
159.20 2.6 H =6.812 
159.50 2.7 H =7.112 
159.80 2.7 H =7.412 
160.10 2.8 H =7.712 
160.40 2.8 H =8.012 
160.70 2.9 H =8.312 
161.00 2.9 H =8.612 
161.30 3.0 H =8.912 
161.60 3.0 H =9.212 
161.90 3.1 H =9.512 

2Hl V2280 



Outlet Structure File: POND4ALL.STR 

POND-2 Version: 5.20 
Date Executed: 

S/N: 
Time Executed: 

>>>>> CONTINUED from previous page<<<<< 

Outflow Rating Table for Structure #1 
ORIFICE Orifice - Based on Area and Datum Elevation 

Elevation (ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

162.20 
162.50 
162.80 
163.10 
163 .4 0 
163.70 
164.00 

C = .64 
H (ft) 
Q (cfs) 

3.1 H =9.812 
3.2 H =10.112 
3.2 H =10.412 
3.3 H =10.712 
3.3 H =11.012 
3.4 H =11. 312 
3.4 H =11.612 

A= .194 sq.ft. 
Table elev. - Datum elev. ( 152.388 ft 
C *A* sqr(2g * H) 
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POND-2 Version: 5.20 S/N: 
EXECUTED: 05-05 --ilG-00 09: 55: 5 7 

Page_ 3 
Return Freq: 100 ye~rs 

****************** SUMMARY OF ROUTING COMPUTATIONS****************** 

Pond File: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\POND4ALL.PND 
Inflow Hydrograph: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTRSS\POSTlOO .HYD 
Outflow Hydrograph: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\P4100ALL.HYD 

Starting Pond W.S. Elevation= 152.00 ft 

***** Summary of Peak Outflow and Peak Elevation***** 

Peak Inflow 
Peak Outflow 
Peak Elevation 

437.00 cfs 
377.96 cfs 
163.19 ft 

***** Summary of Approximate Peak Storage***** 

-Initial Storage = 
Peak Storage From Storm = 

Total Storage in Pond 

O cu-ft 
479,036 cu-ft 

479,036 cu-ft 

Warning: Inflow hydrograph truncated on left side. 
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POND-2 Version: 5.20 S/N: 
EXECUTED: 05-05-2000 09:55:57 

Pagel 
Return Freq: l O CJ ye2 ·:"~ 

************************** 
* * 
* FOUR SEASONS - POND4 * 
* 
* 
* 
* 

* 
* 
* 
* 

************************** 

Inflow Hydrograph: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\POST100 .HYD 

Rating Table file: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\POND4ALL.PNI 

----INITIAL CONDITIONS---
Elevation = 152.00 ft 
Outflow 0.00 cfs 
Storage o cu-ft 

GIVEN POND DATA 

ELEVATION 
(ft) 

152.00 
152.30 
152.60 
152.90 
153.20 
153.50 
153.80 
154.10 
154.40 
154.70 
J.55.00 
155.30 
155.60 
155.90 
156.20 
156.50 
156.80 
157.10 
157.40 
157.70 
158.00 
158.30 
158.60 
158.90 
159.20 
159.50 
159.80 
160.10 
160.40 
160.70 
161.00 

OUTFLOW 
(cfs) 

0.0 
0.0 
0.5 
0.7 
0.9 
1.1 
1. 2 
1.3 
1.4 
1.5 
1. 6 
1. 7 
1. 8 
1. 9 
1.9 
2.0 
2.1 
2.2 
2.2 
2.3 
2.4 
2.4 
2.5 
2.5 
2.6 
2.7 
6.9 

19.4 
36.5 
57.2 
81.0 

STORAGE 
(cu-ft) 

0 
7 

56 
189 
448 
875 

1,512 
2,409 
3,723 
5,574 
8,054 

11,254 
15,267 
20,185 
26,056 
32,820 
40,528 
49,243 
59,025 
69,937 
82,040 
95,281 

109,595 
125,021 
141,604 
159,383 
178,402 
198,691 
220,157 
242,793 
266,629 
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INTERMEDIATE ROUTING 
COMPUTATIONS 

28/t 
(cfs) 

0.0 
0.0 
0.3 
1.1 
2.5 
4.9 
8.4 

13.4 
20.7 
31.0 
44.7 
62.5 
84.8 

112.1 
144.8 
182.3 
225.2 
273.6 
327.9 
388.5 
455.8 
529.3 
608.9 
694.6 
786.7 
885.5 
991.1 

1103.8 
1223.1 
1348.8 
1481.3 

28/t + 0 
(cfs) 

0.0 
0.0 
0.8 
1. 8 
3.4 
6.0 
9.6 

14.7 
22.l 
32.5 
46.3 
64.2 
86.6 

114.0 
146.7 
184.3 
227.3 
275.8 
330.1 
390.8 
458.2 
531.7 
611.4 
697.1 
789.3 
888.2 
998.0 

1123.2 
1259.6 
1406.0 
1562.3 



EXECUTED 05-05-2000 09:55:57 
DISK FILES: POB'f100 .HYD POND4ALL.PND 

GI\lEN POND DATA 

ELEVATION OUTFLOW STORAGE 
(ft) (cf s) (cu-ft) 

--------- --------- ----------
161.30 107.4 291,697 
161.60 136.3 318,027 
161.90 150.2 345,649 
162.20 185.9 374,573 
162.50 234.2 404,754 
162.80 291.7 436,212 
163.10 356.8 468,975 
163.40 428.5 503,067 
163.70 506.1 538,516 
164.00 589.0 575,350 

------------------------------

Time increment (t) 

Page 2 

INTERMEDIATE ROUTING 
COMPUTATIONS 

23/t 
( cfs) 

1620.5 
1766.8 
1920.3 
2081.0 
2248.6 
2423.4 
2605.4 
2794.8 
2991.8 
3196.4 

6.0 min. 

2S/t + 0 
{cfs) 

1727.9 
1903.1 
2070.5 
2266.9 
2482.8 
2715.1 
2962.2 
3223.3 
3497.9 
3785.4 

2Hl V2284 
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Quick TR-55 Version: 5.46 S/N 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-05-2000 10:17:22 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\POSTDD4B.WSD 
Hydrograph file: --> 

~:\PROJECTS\99-33\-CURRENT\SWM\QTR55\POSTDD4 .HYD 

Page 1 

POST-DEVELOPMENT HYDROGRAPH FOR FLOW FROM WATERSHED 4 SUBAREA 2 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Subarea 
Description 

AREA 
(acres) 

FLW DNSTM POND4 126.11 

CN 

79.0 

Tc 
(hrs) 

0.75 

* Tt 
(hrs) 

0.00 

Precip. I 
(in) 

7.80 

Runoff 
(in) 

5.32 

Ia/p 
input/used 

. 07 .10 

* Travel time from subarea outfall to composite watershed outfall point. 
Total area =-126.11 acres or 0.1970 sq.mi 

Peak discharge= 444 cfs 

>>>> Computer Modifications of Input Parameters<<<<< 

Subarea 
Description 

Input Values 
Tc * Tt 

(hr) (hr) 

'LW DNSTM POND4 0 . 7 7 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

0.75 0.00 

Ia/p 
Interpolated 

(Yes/No) 

· No 

Ia/p 
Messages 

Computed Ia/p < .1 
----------- .. -----------------------------------------------------------------
* Travel time from subarea outfall to composite watershed outfall point. 

2Hl V2285 



Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-05-2000 10:17:22 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRS5\POSTDD4B.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\POSTDD4 .HYD 

Page 2 

POST-DEVELOPMENT HYDROGRAPH FOR FLOW FROM WATERSHED 4 SUBAREA 2 

>>>> Summary of Subarea Times to Peak<<<< 

Peak Discharge at 
Composite Outfall 

Subarea (cfs) 

FLW DNSTM POND4 444 

Composi~e Watershed 444 

Time to Peak at 
Composite Outfall 

(hrs) 

12.6 

12.6 

2HlV2286 

/35 



Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

{24 hr. Duration Storm} 

Executed: 05-05-2000 10:17:22 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\POSTDD4B.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\POSTDD4 .HYD 

Page 3 

POST-DEVELOPMENT HYDROGRAPH FOR FLOW FROM WATERSHED 4 SUBAREA 2 

Subarea 
Description 

FLW DNSTM POND4 

Total (cfs) 

Subarea 
Description 

FLW DNSTM POND4 

rotal (cfs) 

Subarea 
Description 

_;,LW DNSTM POND4 

Total (cfs) 

Subarea 
Description 

'TJW DNSTM POND4 

ot.al (cfs) 

11. 0 
hr 

14 

14 

12.5 
hr 

398 

3 98 

14.0 
hr 

64 

64 

18.0 
hr 

20 

20 

Composite Hydrograph Summary (cfs) 

11. 3 
hr 

19 

19 

12.6 
hr 

444 

444 

14.3 
hr 

51 

51 

19.0 
hr 

18 

18 

11. 6 
hr 

25 

25 

12.7 
hr 

430 

430 

14. 6 
hr 

43 

43 

20.0 
hr 

16 

16 

11.9 
hr 

38 

38 

12.8 
hr 

387 

387 

15.0 
hr 

37 

37 

22.0 
hr 

13 

13 

12.0 
hr 

48 

48 

13.0 
hr 

264 

264 

15.S 
hr 

32 

32 

26.0 
hr 

0 

0 

12.1 
hr 

71 

71 

13.2 
hr 

180 

180 

16.0 
hr 

28 

28 

12.2 
hr 

121 

121 

13.4 
hr 

129 

1.29 

16.5 
hr 

25 

25 

12.3 
hr 

203 

203 

13.6 
hr 

97 

97 

17.0 
hr 

23 

23 

12.4 
hr 

308 

308 

13.8 
hr 

78 

78 

17.5 
hr 

21 

21 

2Hl V2287 



q_;1ick TR-55 Version: 5.46 S/N: 

TR-55 TABUL.li_R HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-05-2000 10:17:22 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\POSTDD4B.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\POSTDD4 .HYD 

Page 4 

POST-DEVELOPMENT HYDROGRAPH FOR FLOW FROM WATERSHED 4 SUBAREA 2 

Time Flow Time Flow 
(hrs) (cfs) (hrs) (cfs) 
----------------- -----------------
11. 0 14 14.8 40 
11. l 16 14. 9' 38 
11.2 17 15.0 37 
11.3 19 15.1 36 
11.4 21 15.2 35 
11.5 23 15.3 34 
11. 6 25 15.4 33 
11. 7 29 15.5 32 
11. 8 34 15.6 31 
11. 9 38 15.7 30 
12.0 48 15.8 30 
12.1 71 15.9 29 
12.2 121 16.0 28 
12.3 203 16.1 27 
12.4 308 16.2 27 
12.5 39B 16.3 26 
12.6 444 16.4 26 
12.7 430 16.5 25 
12.8 387 16.6 25 
12.9 325 16.7 24 
13.0 264 16.8 24 
13.1 222 16.9 23 
13.2 180 17.0 23 
13.3 154 17.1 23 
13.4 129 17.2 22 
13.5 113 17.3 22 
13. 6 97 17.4 21 
13.7 87 17.5 21 
13.8 78 17.6 21 
13.9 71 17.7 21 
14. 0 64 17.8 20 
14.1 60 17.9 20 
14.2 55 18.0 20 
14. 3 51 18.1 20 
14.4 48 18.2 20 

2H1 v22ss i3~ 



14.5 46 18.3 19 _,,<""\ .. 
14.6 43 18.4 19 

-14-. -7 42 18.5 19 

2Hl V2289 



Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH ML'fHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-05-2000 10:17:22 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\POSTDD4B.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\POSTDD4 .HYD 

Page 5 

POST-DEVELOPMENT HYDROGRAPH FOR FLOW FROM WATERSHED 4 SUBAREA 2 

Time Flow Time Flow 
(hrs) ( cf s) (hrs) (cfs) 
----------------- -----------------
18.6 19 22.4 12 
18.7 19 22.5 11 
18.8 18 :22.6 _11 
18.9 18 22.7 11 
19.0 18 22.8 10 
1-g. 1 18 22.9 10 
19.2 18 23.0 10 
19.3 17 23.1 9 
19.4 17 23.2 9 
19.5 17 23.3 9 
19.6 17 23.4 8 
19.7 17 23.5 8 
19.8 16 23.6 8 
19.9 16 23.7 7 
20.0 16 23.8 7 
20.1 16 23.9 7 
20.2 16 24.0 6 
20.3 ·16 24.1 6 
20.4 15 24.2 6 
20.5 15 24.3 6 
20.6 15 24.4 5 
20.7 15 24.5 5 
20.8 15 24.6 5 
20.9 15 24.7 4 
21. 0 14 24.8 4 
21.1 14 24.9 4 
21.2 14 25.0 3 
21. 3 14 25.1 3 
21.4 14 25.2 3 
21. 5 14 25.3 2 
21. 6 14 25.4 2 
21. 7 13 25.5 2 
21. 8 13 25.6 1 
21.9 13 25.7 1 
22.0 13 25.8 1 
22.1 13 25.9 0 
22.2 12 

2H1 V2290 
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22 . .3 12 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 09:46:16 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PST1AI95.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PST1AI95.HYD 

Pagel 

POST-DEVELOPMENT HYDROGRAPH FOR FLOW RUNNING IN CHANNEL WHICH IS 
BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Subarea 
Description 

AREA 
(acres) 

CN Tc * Tt Precip. I Runoff Ia/p 
(hrs) (hrs) (in) (in) input/used 

-------------------------------------------------------------------------------
WATERSHED 1 
195 

108.89 
46.35 

80.0 
90.0 

1. 00 
0.50 

-

0.00 
0.00 

7.80 
7.80 1 

5.44 
6.61 

.06 

.03 
.10 
.10 

* Travel time from subarea outfall to composite watershed outfall point. 

Subarea 
Description 

'l.l\.TERSHED 1 
195 

Total area= 155.24 acres or 0.2426 sq.mi 
Peak discharge= 459 cfs 

>>>> Computer Modifications of Input Parameters<<<<< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.94 
0.62 

0.00 
0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

1. 00 
0.50 

0.00 
0.00 

Ia/p 
Interpolated 

(Yes/No) 

No 
No 

Ia/p 
Messages 

Computed Ia/p < .1 
Computed Ia/p < .1 

-------------- ---~ - --------------------------------------------------------
* Travel time from subarea outfall to composite watershed outfall point. 

2Hl V2292 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 09:46:16 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PST1AI95.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PST1AI95.HYD 

Page 2 

POST-DEVELOPMENT HYDROGRAPH FOR FLOW RUNNING IN CHANNEL WHICH IS 
BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4 

>>>> Summary of Subarea Times to Peak<<<< 

Subarea 

WATERSHED 1 
I95 

Composite Watershed 

Peak Discharge at 
Composite Outfall 

(cfs) 

330 
253 

459 

Time to Peak at 
Composite Outfall 

(hrs) 

12.8 
12.4 

12.6 

2Hl V2293 



Quick TR-55 Version: 5.4£ S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 09:46:16 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PST1AI95.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PST1AI95.HYD 

Page 3 

POST-DEVELOPMENT HYDROGRAPH FOR FLOW RUNNING IN CHANNEL WHICH IS 
BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4 

Subarea 
Description 

WATERSHED 1 
I95 

fatal (cfs) 

Subarea 
Description 

11. 0 
hr 

10 
8 

1.8 

12.5 
hr 

Composite Hydrograph Summary (cfs) 

11. 3 
hr 

14 
11 

25 

12.6 
hr 

11. 6 
hr 

19 
15 

34 

12.7 
hr 

11. 9 
hr 

27 
27 

54 

12.8 
hr 

12.0 
hr 

32 
45 

77 

13.0 
hr 

12.1 
hr 

44 
81 

125 

13.2 
hr 

12.2 
hr 

67 
147 

214 

13.4 
hr 

12.3 
hr 

104 
224 

328 

13.6 
hr 

12.4 
hr 

155 
253 

408 

13.8 
hr 

-------------------------------------------------------------------------------
WATERSHED 1 
~95 

Total (cfs) 

Subarea 
Description 

JATERSHED 1 
95 

'T'otal (cfs) 

214 
243 

457 

14.0 
hr 

77 
22 

99 

267 
192 

459 

14.3 
hr 

58 
20 

78 

305 
142 

447 

14.6 
hr 

46 
17 

63 

330 
108 

438 

15.0 
hr 

37 
15 

52 

290 
67 

357 

15.5 
hr 

31 
14 

45 

221 
46 

267 

16.0 
hr 

27 
12 

39 

162 
35 

197 

16.5 
hr 

24 
11 

35 

123 
29 

152 

17.0 
hr 

21 
10 

31 

95 
25 

120 

17.5 
hr 

19 
10 

29 

------------------ ------------------------------------------------------------
Subarea 

escription 

TERSHED 1 
5 

18.0 
hr 

19 
9 

19.0 
hr 

16 
8 

20.0 
hr 

14 
7 

22.0 
hr 

11 
6 

26.0 
hr 

0 
0 

2Hl V2294 
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Tot.al (cfs) 28 24 21 17 0 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 09:46:16 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\Sw"M\QTR55\PST1AI95.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PST1AI95.HYD 

Page 4 

POST-DEVELOPMENT HYDROGRAPH FOR FLOW RUNNING IN CHANNEL WHICH IS 
BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4 

Time Flow Time Flow 
(hrs) (cfs) (hrs) (cfs) 
----------------- -----------------
11. 0 18 14.8 58 
11.1 20 14.9 55 
11. 2 23 15.0 52 
r1.3 25 15.1 51 
11.4 28 15.2 49 
11.5 31 15.3 48 
11. 6 34 15.4 46 
11. 7 41 15.5 45 
11.8 47 15.6 44 
ll. 9 54 15.7 43 
12.0 77 15.8 41 
12.1 125 15.9 40 
12.2 214 16.0 39 
12.3 328 16.1 38 
12.4 408 16.2 37 
12.5 457 16.3 37 
12.6 459 16.4 36 
12.7 447 16.5 35 
12.8 438 16.6 34 
12.9 398 16.7 33 
13.0 357 16.8 33 
13.1 312 16.9 32 
13.2 267 17.0 31 
13.3 232 17.1 31 
13.4 197 17.2 30 
13.5 175 17.3 30 
13.6 152 17.4 29 
13.7 136 17.5 29 
13.8 120 17.6 29 
13.9 110 17.7 29 
14. 0 99 17.8 28 
14.1 92 17.9 28 
14.2 85 18:0 28 
14.3 78 18.1 28 
14.4 73 18.2 27 

2Hl V2296 115 



14.5 
14. 6 

___ -1_4 . 7 

68 
63 
60 

18.3 
18.4 
18.5 

27 
26 
26 

2Hl V2297 



Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 09:46:16 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PST1AI95.WSD 
Hydrograph file: --> 

?:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PST1AI95.HYD 

Page 5 

POST-DEVELOPMENT HYDROGRAPH FOR FLOW RUNNING IN CHANNEL WHICH IS 
BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4 

Time Flow Time Flow 
(hrs) ( cf s) (hrs) (cfs) 
----------------- -----------------
18.6 26 22.4 15 
18.7 25 22.5 15 
18.8 25 22.6 14 
18.9 24 22.7 14 
19.0 24 22.8 14 
19.1 24 22.9 13 
19.2 23 23.0 13 
19.3 23 23.1 12 
19.4 23 23.2 12 
19.5 22 23.3 11 
19.6 22 23.4 11 
19.7 22 23.5 11 
19.8 22 23.6 10 
19.9 21 23.7 10 
20.0 21 23.8 9 
20.1 21 23.9 9 
20.2 21 24.0 8 
20.3 20 24.1 8 
20.4 20 24.2 8 
20.5 20 24.3 7 
20.6 20 24.4 7 
20.7 20 24.5 6 
20.8 19 24.6 6 
20.9 19 24.7 6 
21. 0 19 24. 8 5 
21.1 19 24.9 5 
21. 2 19 25.0 4 
21.3 18 25.1 4 
21. 4 18 25.2 3 
21.5 18 25.3 3 
21.6 18 25.4 3 
21.7 18 25.5 2 
21.8 17 25.6 2 
21.9 17 25.7 1 
22.0 17 25.8 1 
22.1 17 25.9 0 
22.2 16 

2HJ V2298 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:19:01 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PSTI95TL.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PSTI95TL.HYD 

Page 1 

POST-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING THROUGH 
CULVERT UNDER I95 

>>>> Input Parameters Used to Compute Hydrograph <<<< 
-------------------------------------------------------------------------------

Subarea AREA CN Tc *· Tt Precip. 
I 

Runoff Ia/p 
Description (acres) (hrs) (hrs) (in) (in) input/used 

-------------------------------------------------------------------------------
FLW UPS TM POND4 155.53 70.0 0.75 0.50 7.80 4.29 .11 .10 
FLW DNSTM POND4 126.11 79.0 0.75 0.00 7.80 5.32 .07 .10 
FLOW FROM ws 1 108.89 82.0 1. 00 0.00 7.80 5.67 .06 .10 
FLOW FROM I95 46.35 90.0 0.50 0.10 7.80 6.61 .03 .10 

* Travel time from subarea outfall to composite watershed outfall point. 
Total area= 436.88 acres or 0.6826 sq.mi 

Peak discharge= 1127 cfs 

>>>> Computer Modifications of Input Parameters<<<<< 

Input Values 
Subarea 

Description 
Tc * Tt 

(hr) (hr) 

~LW UPSTM POND4 0.65 
FLW DNSTM POND4 0.77 
PLOW FROM WS 1 0.94 
~LOW FROM 195 0.62 

0.66 
0.00 
0.01 
0.01 

Rounded Values 
Tc * Tt 

(hr) (hr) 

0.75 
0.75 
1.00 
0.50 

0.50 
0.00 
0.00 
0.10 

Ia/p 
Interpolated 

(Yes/No) 

No 
No 
No 
No 

Ia/p 
Me~sages 

Computed Ia/p < .1 
Computed Ia/p < .1 
Computed Ia/p < .1 

* Travel time from subarea outfall to composite watershed outfall point. 

2Hl V2300 



Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:19:01 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PSTI95TL.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PSTI95TL.HYD 

Page_ 2 

POST-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING THROUGH 
CULVERT UNDER I95 

>>>> Summary of Subarea Times to Peak<<<< 

Subarea 

FLW UPSTM POND4 
FLW DNSTM POND4 
FLOW FROM WS 1 
FLOW FROM 195 

Composite Watershed 

Peak Discharge at 
Composite Outfall 

(cfs) 

373 
444 
344 
239 

1127 

Time to Peak at 
Composite Outfall 

(hrs) 

13.0 
12.6 
12.8 
12.5 

12.8 

2H1V2301 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:19:01 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PSTI9STL.WSD 
Hydrograph file: --> 

~':\PROJECTS\99-33\-CURRENT\SWM\QTR55\PSTI95TL.HYD 

Page_3 

POST-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING THROUGH 
CULVERT UNDER I95 

Subarea 
Description 

FLW UPSTM POND4 
RLW DNSTM POND4 

LOW FROM WS 1 
~ LOW FROM !95 

.al (cfs) 

Subarea 
Description 

11.0 
hr 

9 
14 
11 
-8 

42 

12.5 
hr 

Composite Hydrograph Summary (cfs) 

11. 3 
hr 

13 
19 
14 
11 

57 

12.6 
hr 

11. 6 
hr 

17 
25 
19 
14 

75 

12.7 
hr 

11. 9 
hr 

22 
38 
28 
24 

112 

12.8 
hr 

12.0 
hr 

25 
48 
34 
38 

145 

13.0 
hr 

12.1 
hr 

28 
71 
45 
67 

211 

13.2 
hr 

12.2 
hr 

32 
121 

69 
121 

343 

13.4 
hr 

12.3 
hr 

41 
203 
108 
189 

541 

13.6 
hr 

12.4 
hr 

55 
308 
162 
232 

757 

13.8 
hr 

------------------------------------------------------------------------------
LW UPS TM POND4 85 133 198 269 373 358 286 209 150 

FLW DNSTM POND4 398 444 430 387 264 180 129 97 78 
--:-..,ow FROM ws 1 223 279 317 344 302 231 169 128 99 

,:.,ow FROM I95 239 208 164 127 78 52 38 31 26 

'T'otal (cfs) 945 1064 1109 1127 1017 821 622 465 353 

2Hl V2302 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABUT.JAR HYDROGRAPH METHCD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:19:01 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PSTI95TL.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PSTI95TL.HYD 

Page 4 

POST-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING THROUGH 
CULVERT UNDER 195 

Composite Hydrograph Summary (cfs) 
-------------------------------------------- .----------------------------------

Subarea 
Description 

PLW UPS TM POND4 
FLW DNSTM POND4 
FLOW FROM WS 1 
?LOW FROM 195 

14.0 
hr 

111 
64 
80 
23 

14.3 
hr 

77 
51 
61 
20 

14.6 
hr 

58 
43 
48 
17 

15.0 
hr 

45 
37 
39 
16 

15.5 
hr 

36 
32 
32 
14 

16.0 
hr 

31 
28 
28 
12 

16.5 
hr 

28 
25 
25 
11 

17.0 
hr 

25 
23 
22 
10 

17.5 
hr 

23 
21 
20 
10 

-------------------------------------------------------------------------------
..,,,,tal (cfs) 

Subarea 
Description 

~LW UPSTM POND4 
~LW DNSTM POND4 

FLOW FROM·ws 1 
r;,LOW FROM 195 

·to ta 1 ( cf s ) 

278 

18.0 
hr 

21 
20 
19 

9 

69 

209 

19.0 
hr 

19 
18 
16 

8 

61 

166 

20.0 
hr 

17 
16 
14 

7 

54 

137 

22.0 
hr 

13 
13 
12 

6 

44 

114 

26.0 
hr 

0 
0 
0 
0 

0 

99 89 80 74 

2Hl V2303 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:19:01 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PSTI95TL.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PSTI95TL.HYD 

Page S 

POST-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING THROUGH 
CULVERT UNDER 195 

Time Flow Time Flow 
(hrs) (cfs) (hrs) (cfs) 
----------------- -----------------
11.0 42 _14. 8 152 
ll.1 47 14.9 144 
11.2 52 15.0 137 
11. 3 57 15.l 132 
11. 4 63 15.2 128 
11. 5 69 15.3 123 
11. 6 75 15.4 119 
11.7 87 15.5 114 
11.8 100 15.6 111 
11.9 112 15.7 108 
12.0 145 15.8 105 
12.1 211 15.9 102 
12.2 343 16.0 99 
12.3 541 16.1 97 
12.4 757 16.2 95 
12.5 945 16.3 93 
12.6 1064 16.4 91 
12.7 1109 16.5 89 
12.8 1127 16.6 87 
12.9 1072 16.7 85 
13.0 1017 16.8 84 
13.1 919 16.9 82 
13.2 821 17.0 80 
13.3 721 17.l 79 
13.4 622 17.2 78 
13.5 544 17.3 76 
13.6 465 17.4 75 
13.7 409 17.5 74 
13.8 353 17.6 73 
13.9 316 17.7 72 
14. 0 278 17.8 71 
14.l 255 17.9 70 
14.2 232 18.0 69 
14.3 209 18.1 68 
14.4 195 18.2 67 

2Hl V2304 JS3 



14.5 
14.6 

_ 19_,7 

18J 
166 
159 

18.3 
18.4 
18.5 

C.7 
66 

.. ,, 

2H1 V230S 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABtI'.wAR HYDROGR.li.PH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:19:01 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QT} 35\PSTI95TL.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PSTI95TL.HYD 

Page~ 6 

POST-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING THROUGH 
CULVERT UNDER 195 

Time Flow Time Flow 
(hrs) (cfs) (hrs) (cfs) 
----------------- -----------------
18.6 64 22.4 40 
18.7 63 22.5 38 
18.8 63 22.6 37 
18.9 62 22.7 36 
19.0 61 22.8 35 
1-9 .1 60 22.9 34 
19.2 60 23.0 33 
19.3 59 23.1 32 
19.4 58 23.2 31 
19.5 58 23.3 30 
19.6 57 23.4 29 
19.7 56 23.5 28 
19.8 55 23.6 26 
19.9 55 23.7 25 
20.0 54 23.8 24 
20.1 54 23.9 23 
20.2 53 24.0 22 
20.3 52 24.1 21 
20.4 52 24.2 20 
20.5 52 24.3 19 
20.6 51 24.4 18 
20.7 50 24.5 16 
20.8 50 24.6 15 
20.9 50 24.7 14 
21.0 49 24.8 13 
21.1 48 24.9 12 
21.2 48 25.0 11 
21.3 48 25.1 10 
21.4 47 25.2 9 I 

21.5 46 25.3 8 
21.6 46 25.4 7 
21.7 46 25.5 6 
21. 8 45 25.6 4 
21.9 44 25.7 3 
22.0 44 25.8 2 
22.1 43 25.9 1 
22.2 42 

2HI V2306 
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22.3 41 

2Hl V2307 
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(min) 
702 
708 
714 
720 
726 
732 
738 
744 
750 
756 
762 
768 
774 
780 
786 
792 
798 
804 
810 
816 
822 
828 
834 
840 
846 
852 
858 
864 
870 
876 
882 

POST DEVELOPMENT HYDROtJRArJH FOR TOTAL FLOW 
WITHIN WATERSHED 4 

IIME Outflow eom:I ~ Qutflaw WS ~-2 Qutflow ws 1 + 195 Iotal Qutflow 
(hrs) 
11. 7 0.584 29 41 70.584 
11.8 1.536 34 47 82.536 
11.9 1.71 38 54 93.71 
12 1.84 48 77 126.84 

12.1 1.912 71 125 197.912 
12.2 1.974 121 214 336.974 
12.3 2.084 203 328 533.084 
12.4 2.17 308 408 718.17 
12.5 2.224 398 457 857.224 
12.6 2.308 444 459 905.308 
12.7 2.4 430 447 879.4 
12.8 2.474 387 438 827.474 
12.9 - 5.98 325 398 728.98 
13 36.216 264 357 6S7.216 

13.1 103.95 222 312 637.95 
13.2 193.402 180 267 640.402 
13.3 294.966 154 232 680.966 
13.4 359.804 129 197 685.804 
13.5 369.572 113 175 657.572 
13.6 341.048 97 152 590.048 
13.7 299.498 87 136 522.498 
13.8 257.78 78 120 455.78 
13.9 221.18 71 110 402.18 
14 190.704 64 99 353.704 

14.1 166.832 60 92 318.832 
14.2 150.504 55 85 290.504 
14.3 140.032 51 78 269.032 
14.4 126.114 48 73 247.114 
14.5 110.372 46 68 224.372 
14.6 97.536 43 63 203.536 
14.7 37.152 42 60 139.152 

2Hl V2308 
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SECTIONV 

HEC-2 I BOSS ANALYSIS 

2HI V2309 



Norr,o.l Depth Results Norr,o.l Depth Results 

Cross-Section: 10001 Cross-Section: 20100 

Eleva. tion: 102.95 ft MSL Eleva. tion: 84.96 ft MSL 
Depth: 4.95 ft Depth: 3.46 ft 
Discho.rge: 395.00 cfs Discharge: 177.20 cf's 

Energy Gro.die nt: 0.0176 ft/f't Energy Gt~o.dient: 0.024 ft/ft 

Froude Nur1ber: 0.3788 Froude NuMber: 0.3554 I 

Flow Regir1e: Subcritico.l Flow RegiMe: Subcrlticnl i 
Flow Areo.: 82.60 sq ft Flow Area.: 47.27 sq ft 

Avero.ge Velocity: 4 .. 79 ft/s Avero.ge Velocity: 3.74 f't/s 

Mo.xir1ur, Velocity: 12.53 ft/s Mo.xiMUM Velocity: 11.31 f't/s 

Cor1posite n: 0.1065 CoMposite n, 0.1097 

Hydro.ulic Ro.dius: 2.23 ft Hydro.ullc Ro.dlus: 1.16 f+ <, 

wetted PeriMeter: 37.12 ft wetted PeriMeter: 40.61 ft 
wetted Top width: 34.36 ft wetted Top \./ldth: 39.23 ft 

Critical Slope: 0.2802 ft/ft Crltlco.l Slope: 0.4927 ft/ft 

Norr,o.l Depth Results 
. NorMo.l Depth Results 

Cross-Section: 10001 

Eleva. tion: 103.28 ft MSL 
Cross-Section: 20100 

Depth: 5.28 ft 
Eleva. tion: 85.30 ft MSL 
Depth: 3.80 f' 

Discho.rge: 459.00 cfs 
"'C 

Energy Gro.dient: 0.0176 ft/ft 
Discho.rge: 232.17 cfs 

Froude NuMber: 0.37 46 
Energy Gra.dient: 0.024 ft/ft 

Flow Regir1e: Subcritico.l 
Froude Nuf""lber: 0.337 4 

N 

= Flow Area.: 94.04 sq ft 
Flow Regif"'le: Subcrltlco_t 

- Avero.ge Velocity: 4.89 ft/s 
Flow Area: 62.21 sq ft 

-<; 
Ho.xir1uM Velocity: 13.08 ft/s 

Avero.ge Velocity1 3.72 ft/s 
N 
t.-J Cor,posite n: 0.1071 

Mo.xir,uri Velocity: 12.06 f' ti 5 -Q Hydro.ulic Ro.ciius: 2.39 ft 
Cor1posite n: 0.1105 

\./etteci PeriMeter: 39.38 ft 
Hydro.ullc Ro.dlus: 1.28 ft 

\./ e t t e d T op \./id th: 36.51 ft 
wetted PeriMeter: 48.73 Ft - wetted Top width: 47.32 

& ":ticoJ Slopp: n.2747 f't/f-t- Pt 
Critico.l Slope: 0,486'.: Ft/ft . 

\;' 



Non•10.l Depth Results 

Cross-Section: 
Eleva. tion: 
Depth: 

Discharge: 
[Y1ergy Gro.dient: 
Froude NuMber: 
Flow RegiMe: 
Flow Area.: 
Average Velocity: 
Mo.xiMUM Velocity: 
Coriposite n: 
Hydro.ulic Ro.dius: 
\./ etted Perir-ieter: 
\.! e t t e d T op \Ji d th: 
Cr-itico.l Slope: 

30001 

71.17 ft MSL 
1.17 ft 

cfs 
ft/ft 

360.25 
0.0309 
0.2861 
Subcritico.l 
204.78 sq ft 
1.75 ft/s 

1.75 
0.105 
0.59 
348.66 
348.60 
0.3816 

ft/s 

ft 
ft 
ft 
ft/ft 

No,~Mo.l Depth Results 

Cross-Section1 
Eleva. tion: 
Depth: 

Discho.rge: 

Energy Gro.dient: 
Froude Nur-iber: 
Flow RegiMe: 
Flow Area.: 

Average Velocity: 
Ho.xiMuM Velocity: 

Coriposite n: 

. Hydro.ulic Ro.dius: 
\.Jetted PeriMeter: 
\./etteci Top width: 
c,~i tico.l Slope: 

30001 
71.51 ft MSL 
1.51 ft 

cfs 
ft/ft 

699.86 
0.0309 
0.2944 
Subcritico.l 

340.43 sq ft 
2.08 ft/s 

2.08 

0.105 

0.76 
449.54 
449.46 
0.3506 

ft/s 

ft 
ft 
ft 

ft/ft 

NorMo.l Depth Results 
I 

Cross-Section: 

Eleva. tion: 
Depth: 
Discho.rge: 
Energy Gro.dient: 
Frqude Nur1ber: 
Flow Regir1e: 
Flow Area.: 
Avero.ge Velocity: 
Mo.xiMuM Velocity: 
CoMposite n: 
Hydro.ulic Rodius: 
\Jetted Perif'"leter: 
\Jetted Top width: 
Critico.l Slope: 

40001 

92.61 ft MSL 
3.61 ft 

cfs 
ft/ft 

848.00 
0.0164 
0.2943 
Subcritico.l 
26 7.36 sq ft 
3.17 ft/s 
9.84 ft/s 
0.1063 
1.58 
168.70 
166.51 
0.3201 

ft 
ft 
ft 
ft/ft 

NorMo.l Depth Results 

Cross-Section: 
Eleva. tion: 
Depth: 
Discho.rge: 

Energy Gro.dient: 
Froude Nur1ber: 
Flow Regir1e: 
Flow Area.: 
Avero.ge Velocity: 

Mo.xirr1urr1 Velocity: 
Cor1posite n: 

Hydro.ulic Radius: 
\.Jetted Perir1eter: 
\./e tted Top width: 

Critico.l Slope: 

40001 
92.98 ft MSL 
3.98 ft 

cfs 

ft/ft 

1127.00 

0.0164 
0.3007 
Subcriticol 
330.97 sq ft 
3.40 ft/s 

10.51 ft/s 
0.1065 

1.88 
175.96 
173.69 

0.2819 

ft 
ft 
f't 
f-t/ft 
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BOSS RiverCftn HEC-2 Analysis versic~ 4.0 
PROJECT TITLE : FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER---:-99-33- 01 

PAGE 

-5/08 l''~in 
I ~~.,.,.,, 

============-============== 
BOSS RiverCAD (tm) 

===========:--==-=-======== 

Copyright (C) 1999 BOSS International 
All Rights Reserved 

Version 
Serial Number 

4.0 
10120 

Licensed to BOSS International 

PROGRAM ORIGIN: 

BOSS RiverCAD HEC-2 Analysis is an enhanced version of the U.S. 
Army Corps of Engineers Hydrologic Engineering Center HEC-2 program 
for water-surface profile computations. Program based upon the September 
1990 version, updated on August 1991. 

uISCLAIMER : 

BOSS RiverCAD is a complex program which requires engineering 
expertise to use correctly. BOSS International assumes absolutely no 
responsibility for the correct use of this program. All results obtained 
should be carefully examined by an experienced professional engineer to 
determine if they are reasonable and accurate. 

Although BOSS International has endeavored to make BOSS RiverCAD 
error free, _the program is not and cannot be certified as infallible. 
Therefore, BOSS International makes no warranty, either implicit or 
explicit, as to the correct performance or accuracy of this software. 

In no event shall BOSS International be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of purchase or use of this software. Thesole and exclusive 
liability to BOSS International, regardless of the form of action, shall 
not exceed the purchase price of this software. 

PROJECT DESCRIPTION: 

PROJECT TITLE 
PROJECT NUMBER 
DESCRIPTION 
ENGINEER 
DATE OF RUN 
TIME OF RUN 

FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
99-33-01 
WATERSHED 1 PRE-DEVELOPMENT 
TIM EVERLY 

5/08/2000 
11:46 pm 

2HlV2312 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 2 
PROJECT TITLE -: -FOUR SEASONS IN EIST. VA - FLOODPLAIN E: 
PROJECT NUMBER : 99-33-01 5/08/2000 

n 99-33-01 
f2 FOUR SEASONS IN HIST. VA. - FLOODPLP.IN STUDY 
T3 WATERSHED 1 PRE-DEVELOPMENT 
T4 FLOW REDUCTION@ CROSS SECTION 10100 TO ACCOUNT FOR FLOW CHA..NNELED 
T4 ONTO THE PROPERTY BY WAY OF A Cin,VERT U1\TDER I-95 

JOB PARAMETERS : 

Jl !CHECK INQ NINV IDIR STRT METRIC HVINS Q 

-10 2 395 

J2 NPROF I PLOT PRFVS XSECV XSECH FN ALL DC IBW 

-1 -1 -6 

STATUS: Analyzing profile 1. 

Contraction Coefficient (CCHV) 0.100 

Expansion Coefficient (CEHV) 0.300 

STATUS: Analyzing cross-section reach 10001.000. 

2HlV2313 
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BOSS RiverCAD HEC-2 Analysis version 4.0 
PROJECT TITLE --:--FOUR SEASONS IN HIST. VA. - FLOODPLAIN S 
PROJECT NUMBER: 99-33-01 

Cross 
Section 
Number 
SECNO 

Energy 
Gradient 

SLOPE 
(ft/ft) 

Cummul
ative 
Volume 
VOL 
(acre-ft) 

Total 
Flow 

Q 
·~fs) 

?low 
Travel 
Time 
rIME 
(hrs) 

_1_0001.000 
0.002110 

0.00 
395 

0.00 

Left 
Over bank 
Manning 
XNL 

Left 
Over bank 
Length 
XLOBL 
(ft) 

Left 
Over bank 
Area 
ALOB 
(sq ft) 

Left 
Over bank 
Flow 
QLOB 
(cfs) 

Left 
Over bank 
Velocity 
VLOB 
(ft/s) 

0.120 
0 

77 
122 

l. 58 

Channel 
Manning 
n 
XNCH 

Channel 
Length 

XLCH 
(ft) 

Channel 
Area 

ACH 
( sq ft) 

Channel 
Flow 

QCH 
(cfs) 

Channel 
Mean 
Velocity 
VCH 
(ft/s) 

0.035 
0 

25 
142 

5.69 

Right 
Over bank 
Manning 
XNR 

Right 
Over bank 
Length 
XLOBR 
(ft) 

Right 
Over bank 
Area 
AROB 
(sq ft) 

Right 
Over bank 
Flow 
QROB 
(cfs) 

Right 
Over bank 
Velocity 
VROB 
(ft/s) 

O.llO 
0 

85 
129 

l. 51 

Flow 
Depth 

DEPTH 
(ft) 

Energy 
Gradient 
Elevation 
EG 
( ft MSL) 

Bridge 
Deck 
Area 
CORAR 
( sq ft) 

Computed 
W. S. 
Top Width 
TOPWD 
(ft) 

Water 
Surface 
Elevation 
CWSEL 
( ft MSL) 

Weighted 
Velocity 
Head 
HV 
(ft) 

Left 
Bank 
Elevation 
LTBNK 
(ft MSL) 

Left 
w. s. 
Station 
SSTA 
(ft) 

Length Cumrnul. 
Weighted Surface 
Manning n Area 
WTN TWA 

7.44 
105.65 

0.00 
51.0 

0.000 

(acres) 

105.44 
0.21 

99.00 
1009.44 

0.0 

STATUS: Analyzing cross-section reach 10002.000. 

10002.000 
0.001978 

0.14 
395 

0.00 

0.120 
29 
81 

118 
l.45 

0.035 
28 
10 
43 

4.11 

0.110 
28 

140 
232 

1.65 

7.15 
105.72 

0.00 
60.2 

0.000 

105.65 
0.06 

99.50 
1008.52 

0.0 

STATUS: Analyzing cross-section reach 10100.000. 

Critical 
W. S. 

FAGE 3 

Known 
w. s. 

Elevation Elevation 
CRIWS WSELK 
( ft MSL) ( ft MSL) 

Friction 
Energy 
Loss 
HL 
(ft) 

Right 
Bank 
Elevation 
RTBNK 
(ft MSL) 

Right 
w. s. 
Station 
END ST 
(ft) 

Minimum 
C. S. 

Other 
Energy 
Loss 
OLOSS 
(ft) 

Number of 
Balance 
Trials 
I TRIAL 

Number of 
Crit Dpth 
Trials 
IDC 

Number ol 
Other 

Elevation Trials 
ELMIN I CONT 
(ft MSL) 

0.00 
0.00 

99.00 
1060.43 

98.00 

0.00 
0.06 

99.50 
1068.72 

98.50 

105.44 
0.00 

0 
0 
0 

0.00 
0.01 

2 
0 
0 

WARNING: (3302) Conveyance change is outside of acceotable range. 

Upstream to Downstream Conveyance Ratio (K~~TIO) 0. 
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BOSS RiverCAD HSC-2 Analysis version 4.0 
PROJECT TITLE --:--FOUR SEASONS IN HIST. VA. - FLOODPLAIN S 
PROJECT NUMBER : 99-33-01 

.CNO XNL XNCH XNR DEPTH CWSEL 
.::iLOPE XLOBL Xl..CH XLOBR EG HV 
VOL ALOB ACH AROB CORAR LTBNK 
Q QLOB QCH QROB TOPWD SSTA 
TIME VLOB VCH VROB WTN TWA 
--------- ---------- --------- --------- --------- ---------
10100.000 0.llO 0.040 0.110 5.01 106.01 

0.004317 188 102 85 106.07 0.06 
0.77 119 7 32 0.00 102.00 

235 152 30 52 103.6 1048.54 
0.03 1. 28 4.06 1. 62 0.000 0.3 

STATUS: Analyzing cross-section reach 10200.000. 

PAGE 

5/08/2000 

CRIWS WSELK 
HL OLOSS 
RTBNK I TRIAL 
END ST IDC 
ELM IN I CONT 
--------- ----~----

0.00 0.00 
0.35 0.00 

102.00 2 
1152.15 0 
101.00 0 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.63 

10200.000 0.100 0.046 0.100 3.87 106.37 0.00 0.00 
0.011012 42 98 86 106.47 0.10 0.39 0.01 

0.93 69 5 28 0.00 103.50 103.50 2 
235 143 27 63 76.8 1061.58 1138.41 0 

0.03 2.07 4.75 2.22 0.000 0.4 102.50 0 

STATUS: Analyzing cross-section reach 10300.000. 

~-300.000 0.110 0.052 0.120 3.32 107.82 0.00 0.00 
0.020043 104 102 95 107.93 0.11 1.45 0.00 

1.17 28 4 66 0.00 105.50 105.50 2 
235 72 25 136 85.7 1033.52 ll~-9.25 0 

0.04 2.51 5.12 2.07 0.000 J.6 104.50 0 

STATUS: Analyzing cross-. .sect ion reach 10400. 000. 

10400.000 0.110 0.052 0.120 4.45 109.35 0.00 0.00 
0.019144 69 102 92 109.61 0.26 1. 64 0.04 

1. 33 53 8 13 0.00 105.90 105.90 2 
235 144 60 30 60.8 1038.99 1099.77 0 

0.05 2.69 6.74 2.22 0.000 0.8 104. 90 0 

STATUS: Analyzing cross-section reach 10500.000. 

10500.000 0.120 0.046 0.110 3.07 110.36 0.00 0.00 
0.010995 41 97 66 110.58 0.22 0.96 0.00 

1.46 6 13 80 0.00 107.95 107.95 2 
235 10 77 146 70.7 1029.59 1100.34 0 

0.06 1. 54 5.97 1.82 0.000 0.8 107.29 0 

STATUS: Analyzing cross-section reach 10600.000. 
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BOS.S RiverCAD HEC-2 _n,..nalysis version 4. 0 PAGE 5 
PROJECT TITLE -"""!'--FOUR SEASONS IN HIST. VA. - FLOODPLAIN S 
PROJECT NUMBER : 99-33-01 5/08/;'--)~. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by.HVINS. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------
10600.000 0.120 0.046 0.110 3.02 111. 46 111. 46 0.00 

0.031374 66 101 56 112.30 0.84 1.35· 0.19 
1. 58 34 12 3 0.00 109.10 109.10 2 

235 108 119 7 30.0 1086.30 1116.26 5 
0.06 3.10 9.88 2.36 0.000 0.9 108.44 0 

STATUS: Analy~ing cross-section reach 10700.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1.43 

10700.000 0.120 0.046 0.110 3.22 114.22 0.00 0.00 
0.015247 102 105 75 114.34 0.12 1. 97 0.07 

1.72 26 l 57 0.00 111.50 111. 50 2 
235 57 6 170 46.1 1072.13 1118.23 0 

0.07 2.17 4.19 2.95 0.000 1.0 111.00 0 

STATUS: Analyzing cross-section reach 10800.000. 

_0800. 000 0.120 0.046 0.110 3.24 115.74 0.00 0.00 
0.020715 64 93 90 115.84 0.11 1.50 0.00 

1.89 17 1 74 0.00 113.00 113.00 2 
235 44 7 182 78.9 1062.64 1141.54 0 

0.08 2.62 4.90 2.45 0.000 1.1 112.50 0 

STATUS: Analyzing cross-section reach 10900.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1. 80 
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BOSS RiverCAD H~C~2 Analysis version 4.0 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 

PAGE 6 

PROJECT NUMBER : 99-33-01 . 5/08/2000 

3ECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD S3TA ENDST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

10900.000 0.120 0.046 0.110 3.09 116.49 0.00 0.00 
0.006371 114 90 29 116.52 0.03 0.67 0.01 

2.09 101 1 58 0.00 113.90 113.90 -
.J 

235 134 4 96 103.9 1021.22 1125.13 0 
0.09 1. 33 2.63 1. 64 0.000 1. 3 113.40 0 

STATUS: Analyzing cross-section reach 11000.000. 

STATUS: (3235) The computed slope of the energy grade line 
exceeded 0.10, and critical depth has probably 
been crossed. 

WARNING: (Jl85) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

J00.000 0.120 0.046 0.110 2.75 117.25 117.25 
1.105911 35 94 101 117.66 0.42 0.99 

2.24 35 1 12 0.00 115.00 115.00 
235 156 13 65 51.5 1041.00 1092.52 

0.09 4.44 9.91 5.37 0.000 1.4 114.50 

STATUS: Analyzing cross-section reach 11100.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

11100.000 0.120 0.046 0.110 3.47 119.57 0.00 
0.014+04 46 97 90 119.68 0.11 1.99 

2.34 47 1 41 0.00 116.60 116.60 
235 113 7 114 47.1 1016.50 1063.58 

0.10 2.41 4.24 2.76 0.000 1. 4 116.10 

STATUS: Analyzing cross-section reach 11200.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 
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30SS Ri verCAD HEC- 2 A..r1alysis version. 4. 0 
PROJECT TITLE-- :-·-FOUR SEASONS IN HIST. VA. - FLOODPLAIN S 
PROJECT NUMBER : 99-33-01 

SECNO 
SLOPE 
VOL 
Q 
TIME 
---------

11200.000 
0.036921 

2.48 
235 

0.11 

XNL 
XLOBL 
ALOB 
QLOB 
VLOB 
---------

0.120 
98 

6 
20 

3.06 

XNCH 
XLCH 
ACH 
QCH 
VCH 
---------

0.046 
98 

1 
10 

6.56 

XNR 
XLOBR 
AROB 
QROB 
VROB 
---------

0.110 
63 
57 

203 
3.54 

DEPTH 
EG 
CORAR 
TOPWD 
WTN 
---------

3.26 
121.32 

0.00 
50.9 

0.000 

CWSEL 
HV 
LTBNK 
SSTA 
TWA 
---------

121.11 
0.21 

118.35 
1008.80 

1.5 

STATUS: Analyzing cross-section reach 11300.000. 

11300.000 
0.022156 

2.56 
235 

0.11 

0.120 
95 
22 
52 

2.29 

0.046 
100 

2 
17 

6.69 

0.110 
34 
66 

164 
2.50 

2.78 
122.67 

0.00 
67.9 

0.000 

122.53 
0.14 

120.25 
1010.22 

1. 6 

STATUS: AnaLyzing cross-section reach 11400.000. 

CRIWS 
EL 
RTBNK 
END ST 
ELM IN 
---------

0.00 
1. 61 

118.35 
1059.75 

117.85 

0.00 
1. 34 

120.25 
1078.08 

119.75 

PAGE 7 

s Io s I:·: -'.)G,._ 

WSELK 
OLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.03 

4 
0 
0 

0.00 
0.01 

3 
0 
0 

WARNING: (3302) Conveyance change is outside of acceptable range. 

11400.000 
0.079108 

2.64 
235 

0.11 

Upstream to Downstream Conveyance Ratio (KRATIO) 

0.120 
66 

5 
16 

3.23 

0.046 
64 

2 
24 

10.25 

0.110 
35 
52 

194 
3.66 

2.40 
124.35 

0.00 
62.3 

0.000 

124.00 
0.35 

122.10 
1024.62 

1.6 

0.00 
1.62 

122.10 
1086.89 

121.60 

STATUS: Analyzing cross-section reach 11500.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

11500.000 
0.006410 

2.91 
235 

0.14 

Upstream to Downstream Conveyance Ratio (KRATIO) 

0.120 
21 

122 
135 

1.11 

0.046 
170 

3 
11 

3.93 

0.110 
160 

71 
87 

1. 21 

3.16 
126.19 

0.00 
167.4 
0.000 

126.16 
0.03 

123.50 
1043.56 

1.9 

0.00 
1. 80 

123.50 
1210.99 

123.00 

STATUS: Analyzing cross-section reach 11600.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 
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PROJECT TITLE __ _;_ __ EOUR SEASONS IN HIST. VA. - FLOODPLAIN S 
PROJECT NUMBER : 99-33-01 5/08/2000 

WARNING: (3685) 20 trials attempted in balancing assumed water surface , 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
rrME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

11600.000 0.120 0.046 0.110 2.91 127.41 127.41 
0.070921 36 69 91 128.03 0.61 0.95 

3.07 20 2 23 0.00 125.00 125.00 
235 89 34 110 37.1 1129.49 1166.63 

0.14 4.31 12.36 4.62 0.000 2.0 124.50 

STATUS: Analyzing cross-section reach 11700.000. 

STATUS: (3301~ The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

.,_1700.000 0.120 0.046 0.110 3.21 129.71 0.00 
0.012865 38 106 87 129.80 0.09 1.72 

3.19 76 3 45 0.00 127.00 127.00 
235 114 17 102 106.0 1054.33 1160.28 

0.15 1.50 5.65 2.25 0.000 2.1 126.50 

STATUS: Analyzing cross-section reach 11800.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

1800.000 0.120 0.046 0.110 2.64 131.64 0.00 
0.067138 81 101 86 132.00 0.36 2.12 

3.38 55 2 11 0.00 129.50 129.50 
235 163 28 43 78.9 1042.57 1121.44 

0.16 2.94 11.21 3.62 0.000 2.3 129.00 

STATUS: Analyzing cross-section reach 11900.000. 

STATUS: (3265) Divided flow. 
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PROJECT NUMBER : 99-33-01 

_ PAGE 9 

5/08/ ----~0 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 2.35 

SECNO XNL XNCH XNR DEPTH CWSEL 
SLOPE XLOBL XLCH XLOBR EG HV 
VOL ALOB ACH AROB CORAR LTBNK 
Q QLOB QCH QROB TOPWD SSTA 
TIME VLOB VCH VROB WTN TWA 
--------- --------- --------- --------- --------- ---------

11900.000 0.120 0.046 0.110 3.34 133.84 
0.012153 75 89 86 133.91 0.07 

3.56 111 2 18 0.00 131.00 
235 ~ 179 15 39 108.5 1014.93 

0.17 1. 62 5.35 2.16 0.000 2.5 

STATUS: Analyzing cross-section reach 12000.000. 

12000.000 0.100 0.040 0.100 4.67 136.20 
0.016830 236 108 80 136.49 0.29 

4.01 31 4 29 0.00 132.20 
235 102 37 95 44.8 1096.82 

0.18 2.98 8.21 3.19 0.000 2.8 

STATUS: Analyzing cross-section reach 12100.000. 

12100.000 0.100 0.040 0.100 3.97 137.30 
0.020581 34 85 72 137.54 0.24 

4.10 44 3 29 0.00 134.00 
235 118 31 85 69.3 1113.60 

0.18 2.66 8.13 2.89 0.000 2.9 

STATUS: Analyzing cross-section reach 12200.000. 

12200.000 0.100 0.040 0.100 2.70 139.03 
0.031806 35 101 80 139.27 0.24 

4.20 11 2 53 0.00 137.00 
235 31 20 183 54.1 1112.20 

0.19 2.73 7.74 3.41 0.000 3.0 

STATUS: Analyzing cross-section reach 12300.000. 

12300.000 0.120 0.063 0.120 3.41 141.54 
0.032765 77 99 71 141.70 0.16 

4.33 35 2 39 0.00 138.80 
235 84 10 140 60.0 1143.52 

0.20 2.39 4.65 3.53 0.000 3.1 

STATUS: Analyzing cross-section reach 12400.000. 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

0.00 
l.88 

131.00 
1131.0l 
130.50 

0.00 
2.52 

132.20 
1141.62 

131.53 

0.00 
1. 05 

134.00 
1182.90 

133.33 

0.00 
1. 72 

137.00 
1166.32 

136.33 

0.00 
2.43 

138.80 
1203.48 

138.13 

WSELK 
OLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.03 

4 
0 
0 

0.00 
0.07 

4 
0 .. 

0.00 
0.01 

2 
0 
0 

0.00 
0.00 

3 
0 
0 

0.00 
0.01 

3 
0 
0 
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PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 

.PROJECT NUMBER: 99-33-01 5/08/2000 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1. 85 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

12400.000 0.120 0.06~ 0.120 2.80 143.10 0.00 0.00 
0.009529 95 92 86 143.18 0.07 1. 46 0.01 

4.55 67 5 56 0.00 140.50 140.50 4 
235 109 24 100 90.0 1041.04 1131.08 0 

0.21 1.62 4.40 1. 77 0.000 3.2 140.30 0 

STATUS: Analyzing cross-section reach 12500.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio ( KR.Jl,TIO) 0.39 

12500.000 0.120 0.063 0.120 1. 74 144.04 0.00 0.00 
: 061519 46 103 48 144.28 0.24 1. 05 0.05 

4.66 39 3 31 0.00 142.50 142.50 2 
235 125 27 82 83.7 1021.59 1105.26 0 

0.21 3.20 8.07 2.62 0.000 3.3 142.30 0 

STATUS: Analyzing cross-section reach 12600.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1. 90 

12600.000 0.120 0.063 0.120 2.15 146.95 0.00 0.00 
0.017071 97 96 88 147.05 0.09 2.76 0.01 

4.86 51 4 53 0.00 145.00 145.00 5 
235 105 20 108 79.7 1023.37 1103.06 0 

0.22 2.04 4.92 2.03 0.000 3.5 144.80 0 
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PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER: 99-33-01 5/08/~ 

3PECIAL NOTE : 

An asterisk (*) to the left of the cross-section number indicates a special 
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section. 

3UMMARY PRINTOUT TABLE 150 : FOUR SEASONS IN HIST. VA. - FLOODPLAIN s 
---------------------------- WATERSHED 1 PRE-DEVELOPMENT 

99-33-01 

Cross- Channel Top of Max. Low Minimum Discharge Computed Critical 
Section Reach Roadway Chord C. S. Flow w. s. w. s. 
Number Length Elevation Elevation Elevation Elevation Elevatio 

(ft) (ft MSL) (ft MSL) (ft MSL) {cfs) {ft MSL) (ft MSL) 
SECNO XLCH ELTRD ELLC ELM IN Q CWSEL CRIWS 
--------- --------- --------- --------- --------- --------- --------- --------

10001.000 0.00 0.00 0.00 98.00 395.00 105.44 0.0 

10002.000 28.38 0.00 0.00 98.50 395.00 105.65 0.0 

* 10100.000 102.83 0.00 0.00 101.00 235.00 106.01 (I . 0 

-·· 0200.000 98.18 0.00 0.00 102.50 235.00 106.37 v 

10300.000 102.11 0.00 0.00 104.50 235.00 107.82 0.0 

10400.000 102.49 0.00 0.00 104.90 235.00 109.35 0.0 

10500.000 97.67 0.00 0.00 107.29 235.00 110.36 0.0 

* 10600.000 101.47 0.00 0.00 108.44 235.00 lll.46 111.4 

10700.000 105.21 0.00 0.00 111.00 235.00 114.22 0.0 

10800.000 93.36 0.00 0.00 112.50 235.00 115.74 0.0 

10900.000 90.86 0.00 0.00 113.40 235.00 116.49 0.0 

11000.000 94.58 0.00 0.00 114.50 235.00 117.25 117.2 

* 11100.000 97.28 0.00 0.00 116.10 235.00 119.57 0.0 

11200.000 98.85 0.00 0.00 117.85 235.00 121.11 0.0 

11300.000 100.80 0.00 0.00 119.75 235.00 122.53 0.0 

11400.000 64.52 0.00 0.00 121.60 235.00 124.00 0.0 

2H1 V2322 
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BOSS RiverCAD HEC,;-2-"Analysis version 4.0 PAGE 12 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
~ROJECT NUMBER : 99-33-01 5/08/2000 

..:ross
Section 
Number 

SECNO 

Channel 
Reach 
Length 
(ft) 

XLCH 

Top of 
Roadway 
Elevation 
(ft MSL) 
ELTRD 

Max. Low 
Chord 
Elevation 
(ft MSL) 
ELLC 

Minimum 
C. S. 
Elevation 
(ft MSL) 
ELM IN 

Discharge Computed Criti~al 
Flow W. S. W. S. 

(cfs) 
Q 

Elevation Elevatio 
( ft MSL) ( ft MSL) 
CWSEL CRIWS 

11500.000 170.47 0.00 0.00 123.00 235.00 126.16 0.0 

* 11600.000 69.17 0.00 0.00 124.50 235.UO 127.41 127.4 

11700.000 106.65 0.00 0.00 126.50 235.00 129.71 0.0 

11800.000 101.83 0.00 0.00 129.00 235.00 131.64 0.0 

* 11900.000 89.17 0.00 0.00 130.50 235.00 133.84 0.0 

12000.000 108.38 0.00 0.00 131.53 235.00 136.20 0.0 

12100.000 85.55 0.00 0.00 133.33 235.00 137.30 0.0 

12200.000 101.6-6 0.00 0.00 136.33 235.00 139.03 0.0 

12300.000 99.25 0.00 0.00 138.13 235.00 141.54 0.0 

l 
2400.000 92.15 0.00 0.00 140.30 235.00 143.10 0.0 

12500.000 103.58 0.00 0.00 142.30 235.00 144.04 0.0 

* 12600.000 96.79 0.00 0.00 144.80 235.00 146.95 0.0 

SUMMARY PRINTOUT TABLE 150 : FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
---------------------------- WATERSHED 1 PRE-DEVELOPMENT 

Cross
Section 
Number 

SECNO 

10001.000 

10002.000 

10100.000 

99-33-01 

Discharge Computed W.S. Elev 
Diff per 
Profile 
(ft) 
DIFWSP 

W.S. Elev 
Diff per 
Section 
(ft) 

W.S. Elev 
Diff per 
Know/Comp 
(ft) 

Water 
Surface 
Top Width 

Channel 
Reach 
Length 
(ft) 

Flow W. S. 

(cfs) 
Q 

395.00 

395.00 

235.00 

Elevation 
( ft MSL) 
CWSEL DIFWSX DIFKWS 

(ft) 
TOPWID XLCH 

105.44 0.00 0.00 0.00 50.99 0.0 

105.65 0.00 0.21 0.00 60.19 28.3 

106.01 0.00 0.35 0.00 103.61 ~=2.8 

2Hl V2323 
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BOSS RiverCAD HEC:-2 ___ Analysis version 4.0 -- PAGE 13 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAIN s 
PROJECT NUMBER : 99-33-01 5/08/2 

Cross- Discharge Computed W.S. Elev w.s. Elev w.s. Elev Water Channfl 
Section Flow w. s. Diff per Diff per Diff per Surface Reach 
Number Elevation Profile Section Know/Comp Top Width Length 

(cfs) (ft MSL) (ft) (ft) (ft) (ft) (ft) 
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 
--------- --------- --------- --------- --------- --------- --------- --------

10200.000 235.00 106.37 0.00 0.36 0.00 76.83 98.1 

10300.000 235.00 107.82 0.00 1.45 0.00 85.74 102.1 

10400.000 235.00 109.35 0.00 1. 53 0.00 60.78 102.4 

10500.000 235.00 110.36 0.00 1.01 0.00 70.75 97.6 

* 10600.000 235.00 111.46 0.00 1.10 0.00 29.97 101.4 

10700.000 235.00 114.22 0.00 2.76 0.00 46.10 105.2 

10800.000 235.00 115.74 0.00 1. 52 0.00 78.89 93.3 -

10900.000 235.90 116.49 0.00 0.75 0.00 103.91 90.8 

11000.000 235.00 117.25 0.00 0.76 0.00 51.52 s 

1< 11100.000 235.00 119.57 0.00 2.33 0.00 47.08 97.2 

11200.000 235.00 121.11 0.00 1. 54 0.00 50.94 98.8 

11300.000 235.00 122.53 0.00 1.42 0.00 67.86 100.8 

11400.000 235.00 124.00 0.00 1.47 0.00 62.26 64.5 

* 11500.000 235.00 126.16 0.00 2.16 0.00 167.43 170. 4 

' 11600.000 235.00 127.41 0.00 1.25 0.00 37.14 69.1 

11700.000 235.00 129.71 0.00 2.30 0.00 105.95 106.6 

* 11800.000 235.00 131.64 0.00 1. 92 0.00 78.86 101.8 

11900.000 235.00 133.84 0.00 2.20 0.00 108.54 89.1 

12000.000 235.00 136.20 0.00 2.36 0.00 44.80 108.3 

12100.000 235.00 137.30 0.00 1.10 0.00 69.30 85.5 

12200.000 235.00 139.03 0.00 1. 73 0.00 54.12 101.6 

1_2 3 0 0. 0 00 235.00 141.54 0.00 2.51 0.00 59.96 9c-

2Hl V2324 
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* 

PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
.PROJECT NUMBER : 99-33-01 5/08/2000 

Cross- Discharge Computed w.s. Elev w.s. Elev w.s. Elev Water Chann~l 
Section Flow w. S. Diff per Diff per Diff per Surface Reach 
Number Elevation Profile Section Know/Comp Top Width Length 

(cfs) (ft MSL) (ft) (ft) (ft) (ft) (ft) 
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 
--------- --------- --------- --------- --------- --------- --------- --------

12400.000 235.00 143.10 0.00 1. 56 0.00 90.03 92.1 

12500.000 235.00 144.04 0.00 0.93 0.00 83.67 103.5 

12600.000 235.00 146.95 0.00 2.92 0.00 79.69 96.7 

UMMARY OF WARNING AND STATUS MESSAGES : 

Section 10100, profile 1, conveyance change outside acceptable range. 

Section 10200, profile 1, conveyance change outside acceptable range. 

Section 10600, profile l, critical depth assumed. 

Section 10600, profile 1, minimum specific energy. 

Section 10700, profile 1, conveyance change outside acceptable range. 

Section 10900, profile l, conveyance change outside acceptable range. 

Section 11000, profile 1, critical depth assumed. 

Section 11000, profile l, slope too steep. 

Section 11000, profile 1, minimum specific energy. 

Section 11100, profile l, conveyance change outside acceptable range. 

Section 11200, profile 1, conveyance change outside acceptable range. 

Section 114 0 0 I profile l, conveyance change outside acceptable range. 

Section 11500, profile l, conveyance change outside acceptable range. 

Section 11600, profile 1 ( critical depth assumed. 

Section 11600, profile l, probable minimum specific energy. 

Section 11600, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 11700, profile l, conveyance change outside acceptable range. 

2Hl V2325 
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PROJECT TITLE ~:--FOUR SEASONS IN HIST. VA. - FLOODPLAIN S 
PROJECT NUMBER: 99-33-01 

Section 11800, profile 1, conveyance change outside acceptable 

Section 11900, profile l, conveyance change outside acceptable 

Section 12400, profile 1, conveyance change outside acceptable 

Section 12500, profile 1, conveyance change outside acceptable 

Section 12600, profile 1, conveyance change outside acceptable 

22 Warning and status message(s) generated 

~ND OF OUTPUT 

5/08/20'uo 

range. 

range. 

range. 

range. 

range. 
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PROJECT TITLE : FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER--: -99 - 3 3 - 01 5/08/2000 

=========================== 
BOSS RiverCAD (tm) 

=======================---= 

Copyright {C) 1999 BOSS International 
All Rights Reserved 

Version 
Serial Number 

4.0 
10120 

Licensed to BOSS International 

PROGRAM ORIGIN: 

BOSS RiverCAD HEC-2 Analysis is an enhanced version of the U.S. 
Army Corps of Engineers Hydrologic Engineering Center HEC-2 program 
for water-surface profile computations. Program based upon the September 
1990 version, updated on August 1991. 

DISCLAIMER : 

BOSS RiverCAD is a complex program which requires engineering 
expertise to use correctly. BOSS International assumes absolutely no 
responsibility for the correct use of this program. All results obtained 
should be carefully examined by an experienced professional engineer to 
determine if they are reasonable and accurate. 

Although BOSS International has endeavored to make BOSS RiverCAD 
error free, the program is not and cannot be certified as infallible. 
Therefore, BOSS International makes no warranty, either implicit or 
explicit, as to the correct performance or accuracy of this software. 

In no event shall BOSS International be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of purchase or use of this software. Thesole and exclusive 
liability to BOSS International, regardless of the form of action, shall 
not exceed the purchase price of this software. 

PROJECT DESCRIPTION: 

PROJECT TITLE 
PROJECT NUMBER 
DESCRIPTION 
ENGINEER 
DATE OF RUN 
TIME OF RUN 

FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
99-33-01 
WATERSHED 2 PRE-DEVELOPMENT 
TIM EVERLY 

5/08/2000 
1 o : o 2 pm 2 H 1 V 2 3 2 7 

115 



BOSS RiverCAD HEC-2 Analysis version 4.0 
PROJECT TITLE -:-F-OUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

Tl 99-33-01 
T2 FOUR SEASONS IN HIST. VA. - FLOODPLAIN STUDY 
T3 WATERSHED 2 PRE-DEVELOPMENT 

PAGr 

5/08/2000 

T4 STARTING ELEVATION AT DOWNSTREAM CROSS SECTION 20100 OBTAINED FROM 
T4 POWELLS CREEK WATERSHED STUDY 

JOB PARAMETERS : 

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q 

-10 2 177.2 

J2 NPROF I PLOT PRFVS XSECV XSECH FN ALL DC IBW 

-1 -1 -6 

STATUS: Analyzing profile 1. 

Contraction Coefficient (CCHV) 0.100 

Expansion Coefficient (CEHV) 0.300 

STATUS: Analyzing cross-section reach 20100.000. 
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BOSS RiverCAD HEC-2 Analysis version 4.0 
PROJECT TITLE FGUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER: 99-33-01 

Left Channel 
Overbank Manning 

Flow 
Depth 

Water 
Surface 

Critical 
w. s. 

PAGE 3 

5/08/2000 

Known 
w. s. 

'SS 

,tion 
1'Jumber 
3ECNO 

Manning 
XNL 

n 
XNCH 

Right 
Over bank 
Manning 
XNR 

Elevation Elevation Elevation 

~nergy 
;radient 

",LOPE 
'.ft/ft) 

Cummul
ttive 
.'olume 

VOL 
:acre-ft) 

Total 
Rlow 

..! 
'~fs) 

low 
T vel 

\hrs) 

_0100.000 
0.001178 

0.00 
177 

0.00 

Left 
Over bank 
Length 
XLOBL 
{ft) 

Left 
Over bank 
Area 
ALOB 
(sq ft) 

Left 
Over bank 
Flow 
QLOB 
(cfs) 

Left 
Over bank 
Velocity 
VLOB 
(ft/s) 

0.120 
0 

74 
58 

0.79 

Channel 
Length 

XLCH 
(ft) 

Channel 
Area 

ACH 
(sq ft) 

Channel 
Flow 

-QCH 
(cfs) 

Channel 
Mean 
Velocity 
VCH 
( ft/s) 

0.039 
0 

13 
46 

3.41 

Right 
Over bank 
Length 
XLOBR 
(ft) 

Right 
Over bank 
Area 
AROB 
{sq ft) 

Right_ 
Over bank 
Flow 
QROB 
(cfs) 

Right 
Over bank 
Velocity 
VROB 
(ft/s) 

0.110 
0 

83 
72 

0.87 

DEPTH 
(ft) 

CWSEL CRIWS WSELK 
(ft MSL) (ft MSL) {ft MSL) 

Energy 
Gradient 
Elevation 
EG 
(ft MSL) 

Bridge 
Deck 
Area 
CORAR 
{ sq ft) 

Computed 
W. S. 
Top Width 
TOPWD 
(ft) 

Weighted 
Velocity 
Head 
HV 
(ft) 

Left 
Bank 
Elevation 
LTBNK 
(ft MSL) 

Left 
W. S. 
Station 
SSTA 
{ft) 

Length Cummul. 
Weighted Surface 
Manning n Area 
WTN TWA 

5.50 
87.06 

0.00 
77.2 

0.000 

(acres) 

87.00 
0.06 

82.00 
1044.17 

0.0 

Friction 
Energy 
Loss 
HL 
(ft) 

Right 
Bank 
Elevation 
RTBNK 
( ft MSL) 

Right 
W. S. 
Station 
END ST 
(ft) 

Minimum 
C. S. 

Other 
Energy 
Loss 
OLOSS 
(ft) 

Number of 
Balance 
Trials 
I TRIAL 

Number of 
Crit Dpth 
Trials 
IDC 

Number of 
Other 

Elevation Trials 
ELMIN I CONT 
( ft MSL) 

0.00 
0.00 

82.00 
1121.33 

81.50 

87.00 
0.00 

0 
0 
0 

STATUS: Analyzing cross-section reach 20200.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 
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BOSS RiverCAD HEC-2 Analysis version O 
PROJECT TITLE --;-FOUR SEASONS IN HIST. VA. - FLOODPLAIN S 
PROJECT NUMBER : 99-33-01 

PAGE 6 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

SECNO XNL XNCH XNR DEPTH CWSEL 
SLOPE XLOBL XLCH XLOBR EG HV 
VOL ALOB ACH AROB CORAR LTBNK 
Q QLOB QCH QROB TOPWD SSTA 
TIME VLOB VCH VROB WTN TWA 
--------- --------- --------- --------- --------- ---------

20800.000 0.130 0.035 0.110 3.65 107.15 
0.026673 106 183 123 107.88 0.73 

1. 02 37 4 6 0.00 104.00 
177 102 57 17 32.8 1055.96 

0.04 2.71 11.40 2.90 0.000 0.6 

STATUS: Analyzing cross-section reach 20900.000. 

20900.000 0.130 0.035 0.110 4.0'L 109.67 
0.021147 95 112 101 110.29 0.61 

1.13 34 4 10 0.00 106.00 
177 99- 49 27 25.2 1048.19 

0.05 2.88 10.97 2.76 0.000 0.7 

STATUS: Analyzing cross-section reach 21000.000. 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

107.15 
1. 75 

104.00 
1088.81 

103.50 

0.00 
2.40 

106.00 
1073.37 
105.60 

WSELK 
OLOSS 
I TRIAL 
IDC 
!CONT 
---------

0.00 
0.15 

20 
8 
0 

0.00 
0.01 

2 
0 

"""'·· 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

~1000.000 0.130 Oc035 O.llO 3.43 111.93 111.93 
0.021978 104 114 83 112.79 0.86 2.23 

1. 24 20 6 16 0.00 109.00 109.00 
177 49 75 52 25.1 1076.66 1101.80 

0.05 2.47 10.93 3.10 0.000 0.7 108.50 

STATUS: Analyzing cross-section reach 21100.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

2HJ V2330 

0.00 
0.07 

2 
12 

0 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 7 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/08/2000 

:NO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
0.uOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

21100.000 0.110 0.035 0.110 3.84 114.34 0.00 0.00 
0.004994 187 196 150 114.49 0.15 1. 63 0.07 

1. 50 37 7 41 0.00 111.00 111.00 4 
177 64 43 69 40.0 1076.48 1116.51 0 

0.07 1. 73 5.61 1. 68 0.000 0.8 110.50 0 

STATUS: Analyzing cross-section reach 21200.000. 

WARNING: (3685) 20 trials attempted in ·balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

21200.000 0.110 0.035 0.110 3.58 116.58 116.58 
' .031983 66 73 62 117.16 0.58 0.69 

1. 59 31 3 10 0.00 113.50 113.50 
177 99 40 37 37.3 1067.66 1104.99 

0.07 3.21 11.20 3.73 0.000 0.9 113.00 

STATUS: Analyzing cross-section reach 21300.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

'1300. 000 0.110 0.035 0.110 3.74 119.34 119.34 
0.035344 85 70 68 120.09 0.74 2.59 

1. 67 18 3 17 0.00 116.10 116.10 
177 64 45 67 25.6 1093.22 1118.80 

0.08 3.54 12.12 3.88 0.000 1.0 115.60 

STATUS: Analyzing cross-section reach 21400.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

2HIV2331 

0.00 
0.13 

20 
12 

0 

0.00 
0.05 

2 
8 
0 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 8 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA ENDST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

21400.000 0.110 0.035 0.110 4.15 121.65 121.65 0.00 
0.014386 97 102 99 122.70 1. 05 2.15 0.09 

1. 76 19 7 14 0.00 118.00 118.00 3 
177 51 89 35 21.1 1063.34 1084.40 8 

0.08 2.72 11.29 2.42 0.000 1. 0 117.50 0 

STATUS: Analyzing cross-section reach 21500.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

21500.000 0.110 0.035 0.110 4.68 123.68 0.00 0.00 
0.010354 81 98 106 123.94 0.26 1.16 0.08 

1.88 23 4 32 0.00 119.50 119.50 2 
177 61 35 80 29.9 1052.20 1·os2 .12 0 

0.09 2. 65- 7.62 2.44 0.000 1.1 119.00 0 

STATUS: Analyzing cross-section reach 21600.000. 

WARNING:. (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: ( 3 720) Critical depth has been assumed. 

21600.000 0.110 0.035 0.110 3.43 125.93 125.93 
0. 040980 96 100 106 126.68 0.75 1. 86 

1. 99 18 3 15 0.00 123.00 123.00 
177 72 42 62 22.5 1082.99 1105.51 

0.09 3.91 12.31 4.16 0.000 1.1 122.50 

STATUS: Analyzing cross-section reach 21700.000. 

1700.000 0.110 0.035 0.110 3.36 129.86 0.00 
0.025051 118 103 106 130.22 0.36 3.50 

2.10 30 3 19 0.00 127.00 127.00 
177 83 31 61 36.5 1093.79 1130.32 

0.10 2.78 9.49 3.22 0.000 1.2 126.50 

STATUS: Analyzing cross-section reach 21800.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

2Hl V2332 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 9 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - F~OODPLAIN S 
PROJECT NUMBER : 99-33-01 5/08/2000 

WARNING: (3720) Critical depth has been assumed. 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

21800.000 0.110 0.035 0.110 3.21 133.71 133.71 0.00 
0.038579 106 101 108 134.27 0.56 3.26 0.06 

2.22 18 3 23 0.00 131.00 131.00 2 
177 62 36 77 36.2 1156.32 1192.53 10 

0.11 3.37 11.44 3.30 0.000 1. 3 130.50 0 

STATUS: Analyzing cross-section reach 21900.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

21900.000 0.110 0.035 0.110 3.73 137.23 137.23 
1 .022078 115 100 100 137.94 0.71 3.02 

2.34 16 4 27 0.00 134.00 134.00 
177 48 53 74 33.6 1201.30 1234.93 

0.11 3.04 11.47 2.75 0.000 1. 4 133.50 

STATUS: Analyzing cross-section reach 22000.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

22000.000 0.110 0.035 0.110 3.87 140.37 140.37 
0.033587 106 103 105 141.13 0.76 2.82 

2.44 12 3 22 0.00 137.00 137.00 
177 43 46 87 24.0 1087.37 1111.42 

0.12 3.59 12.08 3.84 0.000 1.4 136.50 

STATUS: Analyzing cross-section reach 22100.000. 

22100.000 0.110 0.035 0.110 4.51 143.01 0.00 
0.019150 97 94 94 143.53 0.52 2.38 

2.54 18 4 26 0.00 139.00 139.00 
177 64 45 67 32.5 1070.90 1103.42 

0.12 3.49 10.11 2.58 0.000 1.5 138.50 

STATUS: Analyzing cross-section reach 22200.000. 

2Hl V2333 
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BOSS Ri verCAD ;-rnc-2 Analysis version 4. 0 PAGE 10 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

22200.000 0.110 0.035 0.110 3.44 144.94 0.00 0.00 
0.014478 92 103 102 145.19 0.25 1. 63 0.03 

2.66 25 3 28 0.00 141.90 141.90 3 
177 71 27 79 29.3 1151.05 1180.39 0 

0.13 2.84 7.87 2.78 0.000 1. 6 141.50 0 

SPECIAL NOTE 
--------------

An asterisk (*) to the left of the cross-section number indicates a special 
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section. 

SUMMARY PRINTOUT TABLE 150 : FOUR SEASONS IN HIST; VA. - FLOODPLAIN s 
---------------------------- WATERSHED 2 PRE-DEVELOPMENT 

99-33-01 
\ 

Cross- Channel Top of Max. Low Minimum Discharge Computed Cri t:. # 

Section Reach Roadway Chord C. s. Flow w. S. W. S. 
Number Length Elevation Elevation Elevation Elevation Elevatio 

(ft) (ft MSL) (ft MSL) (ft MSL) (cfs) (ft MSL) (ft MSL) 
SECNO XLCH ELTRD ELLC ELM IN Q CWSEL CRIWS 
--------- --------- --------- --------- --------- --------- --------- --------

20100.000 0.00 0.00 0.00 81.50 177.20 87.00 0.0 

* 20200.000 112.32 0.00 0.00 84.20 177.20 87.98 87.9 

~ 20300.000 134.25 0.00 0.00 88.00 177.20 91.08 91. 0 

* 20400.000 173.21 0.00 0.00 91.50 177.20 95.36 95.3 

20500.000 151.83 0.00 0.00 95.00 177.20 98.61 98.6 

20600.000 107.47 0.00 0.00 97.50 177.20 101.62 101.6 

* 20700.000 99.93 0.00 0.00 100.00 177.20 103.57 0.0 

20800.000 183.11 0.00 0.00 103.50 177.20 107.15 107.1 

20900.000 112.69 0.00 0.00 105.60 177.20 109.67 0.0 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 11 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

~ross
Section 
Number 

SECNO 

Channel 
Reach 
Length 
(ft) 

XLCH 

Top of 
Roadway 
Elevation 
(ft MSL) 
ELTRD 

Max. Low Minimum 
Chord C. S. 
Elevation Elevation 
( ft MSL) ( ft MSL) 

ELLC ELM IN 

5/08/2000 

Discharge Computed Critical 
W. S.' Flow W. S. 

(cfs) 
Q 

Elevation Elevatio 
( ft MSL) (ft MSL) 
CWSEL CRIWS 

* 21000.000 114.27 0.00 0.00 108.50 177.20 111.93 111.9 

* 21100.000 196.81 0.00 0.00 110.50 177.20 114.34 0.0 

* 21200.000 73.90 0.00 0.00 113.00 177.20 116.58 116.5 

* 21300.000 70.98 0.00 0.00 115.60 177.20 119.34 119.3 

* 21400.000 102.70 0.00 0.00 117.50 177.20 121.65 121.6 

21500.000 98.75 0.00 0.00 119.00 177.20 123.68 0.0 

* 21600.000 100.64 0.00 0.00 122.50 177.20 125.93 125.9 

21700.000 103.39 0.00 0.00 126.50 177.20 129.86 0.0 

21800.000 101.62 0.00 0.00 130.50 177.20 133.71 133.7 

21900.000 100.98 0.00 0.00 133.50 177.20 137.23 137.2 

22000.000 103.28 0.00 0.00 136.50 177.20 140.37 140.3 

22100.000 94.62 0.00 0.00 138.50 177.20 143.01 0.0 

22200.000 103.10 0.00 0.00 141.50 177.20 144.94 0.0 

;UMMARY PRINTOUT TABLE 150 : FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
--------------------------- WATERSHED 2 PRE-DEVELOPMENT 

Cross
Section 
Number 

SECNO 

20100.000 

* 20200.000 

99-33-01 

Discharge Computed 
Flow W. S. 

(cfs) 
Q 

Elevation 
( ft MSL) 
CWSEL 

177.20 87.00 

177.20 87.98 

W.S. Elev 
Diff per 
Profile 
(ft) 

DIFWSP 

0.00 

0.00 

W.S. Elev 
Diff per 
Section 
(ft) 
DIFWSX 

0.00 

0.98 

W.S. Elev 
Diff per 
Know/Comp 
(ft) 

DIFKWS 

0.00 

0.00 

Water 
Surface 
Top Width 
(ft) 
TOPWID 

77.17 

27.89 

2Hl V2335 

Channel 
Reach 
Length 
(ft) 
XLCH 

0.0 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAG --
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/08/200( 

Cross- Discharge Computed w.s. Elev w.s. Elev w.s. Elev Water Chann~l 
Section Flow w. s. Diff per Diff per Diff per Surface Reach 
Number Elevation Profile Section Know/Comp Top Width Length 

(cfs) (ft MSL) (ft) (ft) (ft) {ft) (ft) 
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 
--------- --------- --------- --------- --------- --------- --------- -------· 

~ 20300.000 177.20 91.08 0.00 3.10 0.00 33.29 134.: 

* 20400.000 177.20 95.36 0.00 4.28 0.00 52.38 173.2 

~ 20500.000 177.20 98.61 0.00 3.25 0.00 21.08 151.8 

* 20600.000 177.20 101.62 0.00 3.01 0.00 21.00 107.4 

20700.000 177.20 103.57 0.00 1. 95 0.00 45.18 99.9 

20800.000 177.20 107.15 0.00 3.58 0.00 32.85 183.1 

20900.000 177.20 109.67 0.00 2.53 - 0. 00 25.18 112.6 

21000.000 177.20 111.93 0.00 2.26 0.00 25.14 L .#c· 

... 21100.000 177.20 114.34 0.00 2.41 0.00 40. 03 196.8 

21200.000 177.20 116.58 0.00 2.25 0.00 37.33 73.9 

... 21300.000 177.20 119.34 0.00 2.76 0.00 25.58 70.9 

.,. 21400.000 177.20 121.65 0.00 2.31 0.00 21.07 102.7 

21500.000 177.20 123.68 0.00 2.03 0.00 29,. 92 98.7 

* 21600.000 177.20 125.93 0.00 2.25 0.00 22.52 100.6 

21700.000 177.20 129.86 0.00 3.93 0.00 36.54 103.3 

* 21800.000 177.20 133.71 0.00 3.85 0.00 36.21 101.6 

21900.000 177.20 137.23 0.00 3.52 0.00 33.63 100.9 

22000.000 177.20 140.37 0.00 3.14 0.00 24.04 103.2 

22100.000 177.20 143.01 0.00 2.64 0.00 32.52 94.6 

22200.000 177.20 144.94 0.00 1.93 0.00 29.33 103.1 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 13 
PROJECT TITLE FOUR SEASONS IN HIST. ~/'}\. - FLOODPLAIN S 
PROJECT NUMBER : 99-33-01 5/08/2000 

MMARY OF WARNING AND STATUS MESSAGES : 

Section 20200, profile 1, critical depth assumed. 

Section 20200, profile 1, probable minimum specific energy. 

Section 20200, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 20300, profile 1, critical depth assumed. 

Section 20300, profile 1, minimum specific energy. 

Section 20400, profile 1, critical depth assumed. 

Section 20400, profile 1, minimum specific energy. 

Section 20500, profile 1, critical depth assumed. 

Section 20500, profile 1, probable minimum specific energy. 

Section 20500, profile 1, 20 trials attempted to balance water surface 
elevation. 

)Section 20600, profile 1, critical depth assumed. 

Section 20600, profile 1, probable minimum specific energy. 

Section 20600, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 20700, profile 1, conveyance change outside acceptable range. 

Section 20800, profile 1, critical depth assumed. 

Section 20800, profile 1, probable minimum specific energy. 

Section 20800, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 21000, profile 1, critical depth assumed. 

Section 21000, profile 1 f minimum specific energy. 

Section 21100, profile 1, conveyance change outside acceptable range. 

Section 21200, profile 1, critical depth assumed. 

Section 21200, profile 1, probable minimum specific energy. 

2Hl V2337 
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BOSS RiverCAD HEC-2 Analysis version 4.0 _ PAGE 14 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER: 99-33-01 5/08/2 

Section 21200, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 21300, profile 1, critical depth assumed. 

Section 21300, profile 1, minimum specific energy. 

Section 21400, profile 1, critical depth assumed. 

Section 21400, profile 1, minimum specific energy. 

Section 21600, profile 1, critical depth assumed. 

Section 21600, profile l, probable minimum specific energy. 

Section 21600, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 21800, profile 1, critical depth assumed. 

Section 21800, profile 1, minimum specific energy. 

Section 21900, profile 1, critical depth assumed. 

Section 21900, profile 1 t minimum specific energy. 

Section 22000, profile l, critical depth assumed. 

Section 22000, profile 1, minimum specific energy. 

36 Warning and status message(s) generated 

ND OF OUTPUT 
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BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE 
PROJECT TITLE FOUR SEASONS 
PROv"'ECT NUMBER : 99-33-01 9/27 /200" 

BOSS RMS for AutoCAD {tml 

Copyright© 2000 BOSS International 
All Rights Reserved 

Version : 2000 

PROGRAM ORIGIN : 

BOSS RMS for AutoCAD HEC-2 Analysis uses the standard 4.6.2 version 
of the U.S. Army Corps of Engineers Hydrologic Engineering Center 
HEC-2 Program for water-surface profile computations. This HEC-2 
program was released on September 1990, last updated on August 1991. 

DISCLAIMER : 

BOSS RMS for AutoCAD is a complex program which requires engineering 
expertise to use correctly. BOSS International assumes absolutely no 
responsibility for the correct use of this program. All results obtained 
should be carefully examined by an experienced professional engineer to 
determine if they are reasonable and accurate. 

Although BOSS International has endeavored to make BOSS RMS for AutoCAD 
error free, the program is not and cannot be certified as infallible. 
Therefore, BOSS International makes no warranty, either implicit or 
explicit, as to the correct performance or accuracy of this software. 

In no event shall BOSS International be liable to anyone for special, 
collateral, incide~tal1 or consequential damages in connection with or 
arising out of purchase or use of this software. Thesole and exclusive 
liability to BOSS International, regardless of the form of action, shall 
not exceed the purchase price of this software. 

PROJECT DESCRIPTION : 

PROJECT TITLE 
PROJECT NUMBER 
DESCRIPTION 
ENGINEER 
DATE OF RUN 
TIME OF RUN 

Tl 99-33-01 

FOUR SEASONS 
99-33-01 rn.£ 
WATERSHED 3 ~DE:VELOPMENT 
ROBERT BUTLER 

9/27/2002 
1:22 pm 

T2 FOUR SEASONS 
T3 WATERSHED 3 POST-DEVELOPMENT 
T4 STARTING ELEVATION AT DOWNSTREAM CROSS SECTION 30001 OBTAINED FROM 
T4 POWELLS CREEK WATERSHED STUDY 

JOB PARAMETERS : 

Jl I CHECK INQ NINV !DIR STRT METRIC HVINS Q 

360.25 

J2 NPROf I PLOT PRFVS XSECV XSECH FN ALL DC IBW 

-1 -1 -6 

NC 0.11 0 .11 0.105 0.1 0.3 
Xl 30001 14 1096. 27 1766.59 
GR 80 1000 78 1020.49 76 1040.98 74 

1096.27 
GR 70 1137 .1 72 1350.49 72 1427 .39 70 

1766.59 
GR 74 1802 .14 76 1831. 84 78 1844.68 80 

Xl 30002 10 1045.18 14 73. 9 1 72. 88 110. 26 129. 11 

WSEL FQ 

71. 5 

CH NIM I TRACE 

1061.67 72 

1713.25 72 

1855. 33 
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PROJECT TITLE fOUR SEASONS 
PROJECT NUMBER : 99-33-01 9/27/2002 

GR 82 1000 80 1014. 64 78 1029.74 76 1045.18 14 

1069.61 
GR 74 1425. 9 76 1473.9 78 1490.18 80 1504. 17 82 

1518.16 

NC 0.11 0. 11 0.105 0. 1 0.3 

Xl 30100 14 1050.08 1212. 37 167.6 194.85 145.41 

GR 88 1000 86 1009.33 84 1018.71 82 1028.33 80 

1038.95 
GR 78 1050.08 77 1065 77 1170 78 1212.37 80 

1266.62 
GR 82 1311. 7 84 1351.39 86 1383. 92 88 1417.48 

Xl 3020J 20 1044.95 1174. 08 89.33 106.59 101. 38 

GR 94 1000 92 1006.87 90 1013.71 88 1020.54 86 

1027.l 
GR 84 1033.61 82 1039.7 80 1044. 95 78 1097.44 78 

1136. 91 
GR 78 1164.85 78 1168 .04 80 1174 .08 82 1180.25 84 

1188. 77 
GR 86 1205.18 88 1222.74 90 1237.84 92 1252.5 94 

1268.67 

Xl 30300 23 1060.39 1174.08 86. 77 101 101.26 

GR 98 1000 96 1008.43 94 1017.04 92 1026 90 

1034.95 
GR 88 1043. 86 86 1051.89 84 1056.07 82 1060.39 80 

1105. 96 
GR 80 1131.41 80 1158.57 79 1163 80 1168. l 82 

1174.08 
GR 84 1180.16 86 1186 .03 88 1192. 17 90 1198.14 92 

1204.19 
GR 94 1211. 61 96 1218.44 98 1224.64 

Xl 30400 20 1057.76 1173.26 90 .12 103.46 100 

GR 100 1000 98 1008.38 96 1016.58 94 1024.92 92 #''" 

1033.38 
GR 90 1042.01 88 1049.58 86 1053.5 84 1057.76 82 

1153.5 
GR 80.5 1165 82 1169.01 84 1173.26 86 1183.39 88 

1201. 02 
GR 90 1214 .37 92 1225.39 94 1237.63 96 1254. 46 98 

1270 

NC 0.11 0.11 0.04 
Xl 30500 22 1150.19 1169.08 99. 4 6 107.83 114 .82 

GR 102 1000 100 1008.72 98 1017.34 96 1025.96 94 

1034.41 
GR 92 1041.47 90 1045.6 88 1049.66 86 1079.26- 84 

1150.19 
GR 82 1159.8 82 1164.1 84 1169.08 86 1174.85 88 

1181. 55 
GR 90 1186.44 92 1191.46 94 1194. 98 96 1203.08 98 

1211. 63 
GR 100 1219.74 102 1227. 79 

NC 0. 1 0.3 

Xl 30550 19 1159.92 1194. 7 54.83 54. 83 54.83 

X3 0 86 86 

GR 100 1019.01 98 1027.82 96 1049.03 94 1065. 77 92 

1078.92 
GR 90 1092.43 88 1107. 5 86 1159.92 84 1178.94 82.2 

1183.49 
GR 84 1188.49 86 1194. 7 88 1200.7 90 1208.15 92 

1216.56 
GR 94 1224.74 96 1232. 92 98 1241.49 100 1250.06 

Xl 30600 24 1166.64 1173.6 114. 89 103.91 102.26 

GR 104 1000 102 1010.12 100 1022.14 98 1035.12 96 

1048.07 
GR 94 1055.4 92 1060.23 90 1072.76 88 1107. 92 86 

1159 .21 
GR 84 1166.64 82 1167 82 1173.] 84 1173.6 86 

117 6. 98 
GR 88 1180.31 90 1186 92 1193.16 94 1200.16 96 

1206.89 
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PROJECT TITLE FOUR SF.ASONS 
PROJECT NUMBER : 99-33-01 9/27/20'.)2 

GR 98 1213.94 100 1221. lJ 102 1228.87 104 1236.37 

Xl 30700 24 1241.66 1243.BS ::_ 12. 03 91. 84 93.75 

GR 104 1000 102 1030.61 100 1041.24 96 1064.18 96 

1086.8 
GR 94 1108.6 92 1140.11 90 1184.61 ea 1228.96 86 

1235.48 
GR 84 1241. 66 83 1242 83 1243. 5 84 1243.85 86 

1248.77 
GR 88 1253.63 90 1258.55 92 1263.44 94 1268.34 96 

1273 .23 
GR 98 1278 .13 100 1283.14 102 1288.26 104 1293.38 

Xl 30800 29 1172 .19 1184 .8 128.94 92.72 101.14 

GR 112 1000 110 1005.69 108 1011. 38 106 1017.19 104 

1024.82 
GR 102 1033.05 100 1042.45 98 1052.33 96 1059. 77 96 

1067.11 
GR 96 1072.76 94 1093.96 92 1116.42 90 1157.2 88 

1172.19 
GR 85.5 1175 85.5 1175 85.5 1183 88 1184. 8 90 

1192 .02 
GR 92 1198.69 94 1204. 46 96 1210 .17 100 1221.61 102 

1228.54 
GR 104 1237.04 106 1245.51 110 1261.93 112 1268.91 

Xl 30900 32 1182. 38 1184. 25 103.95 106.48 101.35 

GR 116 1000 114 1005.82 112 1011.72 110 1017 .53 108 

1023.35 
GR 106 1028.89 104 1032.82 102 1051.2 100 1062.24 98 

1073. 09 
GR 96 1089.61 94 1112.76 92 1135.86 90 1176.72 88 

1182.38 
GR 86 1182. 9 86 1183.8 88 1184. 25 90 1188. 56 92 

1192.95 
GR 94 1197.23 96 1200.86 98 1204.3 100 1214.4 102 

1224 .08 
GR 104 1233.13 106 1242.33 108 1253.15 110 1264. 97 112 

1277.36 
GR 114 1294.09 116 1305. 65 

NC 0 .1 0.3 

Xl 30950 24 1162.08 1182.83 50 50 50 

X2 
15 

X3 0 92 92 

GR 110 1000 108 1017.1 106 1025.82 104 1034 .21 102 

1042.93 
GR 100 1051. 7 98 1069.77 96 1089.78 94 1111.09 92 

1162.08 
GR 90 1166.93 88 1171.78 88 1174.06 90 1178.27 92 

1182. 83 
GR 94 llll7.04 96 1191.li 98 11'14 .52 100 1203.55 102 

1213.23 
GR 104 1222.26 106 1230.67 108 1242.3 110 1253.92 

Xl 31000 25 1166.79 1170.96 89.93 96.96 95.84 

GR 110 1000 108 1007.65 106 1015.31 104 1032.29 102 

1042.61 
GR 100 1057.29 98 1074.49 96 1095.15 94 1115.66 92 

1161.69 
GR 90 1166. 79 89 1167. 3 89 11 70. 4 90 1170.96 90 

1170.96 
GR 92 1174.24 94 1177.76 96 1181. 23 98 1184.'t 100 

1189. 25 
GR 102 1205. 06 104 1220.52 106 1239.16 108 12S6.19 110 

1279.73 

NC 0.14 0.14 0.052 
Xl 3ll00 24 1176.26 1179.06 99.68 122.89 105.22 

GR 112 1000. 110 1008.31 108 1016.63 106 1028.56 104 

1041. 71 
GR 102 1054.38 100 1079.47 98 1111. 65 96 1141.75 94 

1169.32 
GR 92 1176.26 89.5 1176. 7 89.5 1178.6 92 1179.06 94 

1186. 93 
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PROJECT TITLE FO'J?. SEASONS 
PROJECT NUMBER : 99-33-01 9/27/2002 

GR 96 1201.58 98 1227 .03 100 1255.68 102 1291.03 104 
1311.53 

GR 106 1331.11 108 1350. 74 110 1371.26 112 1393. 44 

NC 0.09 0.J9 0.035 
Xl 31200 16 1130 1170 97. 3 ;._ 110.31 104.34 
GR 108 1000 106 1012.71 104 1029.36 102 1057.52 100 

1074.81 
GR 97.4 1130 96 1131 96 1169 97. 4 1170 97.4 

1170 
GR 98 1173.87 100 1178. 78 102 1183.89 104 1208.23 106 

1225.45 
GR 108 1314. 4 

NC 0 .11 0. 11 0.035 
Xl 31300 23 1214 1216 88.05 102.34 99.82 
GR 120 1000 118 1015.03 116 1028.02 114 1039.49 112 

1049.02 
GR 110 1058.87 108 1090.01 106 1106. 54 104 1125. 1 102 

1162.48 
GR 100.3 1214 99. 97 1214 99.97 1216 100.3 1216 102 

1269.76 
GR 104 1280.24 106 1290.48 108 1300.86 110 1316.21 112 

1331.91 
GR 114 1346.4 116 1357.85 118 1369.68 

Xl 31400 32 1238 1240 53.08 128.43 90.18 
GR 124 1000 122 1012 120 1025.58 118 1038.79 116 

1046.56 
GR 114 1054.53 112 1079.31 112 1095.44 112 1098.47 110 

1116.92 
GR 108 1138.32 106 1160.07 104 1176.68 102 1201. 64 101. 9 

1238 
GR 101.56 1238 101.56 1240 101.9 1240 102 1259.79 102 

1278.22 
GR 102 1286.86 104 1300.87 106 1312.66 108 1322.42 110 

1332.69 
GR 112 1343.76 114 1354. 31 116 1365.29 118 1377. 9 120 

1391.38 
GR 122 1409.65 124 1422.62 

NC 0.1 0. 1 0.052 
Xl 31500 28 1226.24 1245. 78 67.63 130. 11 98.64 
GR 124 1000 122 1011.51 :20 1020.02 118 1030.14 118 

1030.23 
GR 118 1050.86 116 1075.13 114 1091.34 112 1107. 4 110 

1126.99 
GR 108 1149.48 106 1168.37 104 1186.48 104 1203 .17 104 

1226.24 
GR 102 1227 102 1245 104 1245.78 106 1247.11 108 

1249.08 
GR 110 1254. 8 112 1260.62 114 1266.43 116 1272.23 118 

1278.12 
GR 120 1283. 87 122 1289.6 124 1295.1 

Xl 31600 30 1160.13 1182.13 110.26 88.09 130. 04 
GR 130 1000 128 1006.34 126 1014.36 124 1025.61 122 

1036. 94 
GR 120 1048.12 118 1059.21 116 1070.3 114 1088.2 112 

1107.12 
GR 110 1129. 23 108 1153. 28 106 1156. 56 104 1160. 13 102.5 

1161 
GR 102. 5 1181.26 104 1182. 13 106 1185.51 108 1191.13 110 

1204.18 
GR 112 1226.33 114 1240.53 116 1249.91 118 1259.29 120 

1268. 72 
GR 122 1277.47 124 1283.71 126 1290 128 1296.29 130 

1302. 6 

Xl 31700 30 1157.01 1176.9 109.22 72.2 102. 16 
GR 134 1000 132 1006.19 130 1012. 97 128 1020.19 126 

1036.82 
GR 124 1046.94 122 1056.78 120 1068.46 118 1084.03 116 

1099.69 
GR 114 1120.91 112 1143.75 110 1153. 02 108 1157 .01 106 

1157.8 
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PROJECT TITLE FOUR SEASCNS 
PROJECT NUMBER : 99-33-01 9/27/2002 

GR 106 1176 108 1176.9 2.10 1190.Jl 112 1224.95 114 
1244.8 

GR 116 1260.99 118 1272.09 120 1282.29 122 1291.92 124 
1300 

GR 126 1308.02 128 1315.01 130 1322.53 132 1329. 95 1 3~ 
1337.45 

Xl 31800 23 1182.48 1196. 59 118.76 51. 89 110. 7 
GR 136 1000 134 1009.25 132 1019.37 130 1030.48 128 

1041.74 
GR 126 1054.01 124 1066.37 122 1078.75 120 1095.56 118 

1116.8 
GR 116 1140.83 114 1168. 04 112 1182.48 110 1183. 2 110 

1195. 9 
GR 112 1196.59 114 1212.12 116 1236.26 118 1256.92 120 

1275.61 
GR 122 1291.51 124 1306. 94 126 1317. 89 128 1328. 63 130 

1339.06 
GR 132 1349.01 134 1358.12 136 1367 

Xl 31900 28 1214.75 1230.2 13 6. 68 64.44 122.36 
GR 138 1000 136 1016.6 134 1035.29 132 1053.99 130 

1067.96 
GR 128 1082.15 126 1100. 76 124 1120. 73 122 1135. 96 120 

1152.49 
GR 118 1195.57 116 1209.72 114 1214.75 112 1215.5 112 

1229.7 
GR 114 1230.2 116 1248.88 118 1263.42 120 1276.48 122 

1289.33 
GR 124 1305 126 1317. 32 128 1328.69 130 1340.06 132 

1352. 3 
GR 134 1365.54 136 1379.22 138 1393. 06 

Xl 32000 26 1258.05 1274.71 107.6 109. 11 114. 38 
GR 138 100..9 136 1026.78 134 1059.3 132 1092 .14 130 

1110. 9 
GR 128 1129.25 126 1147.12 124 1166.74 122 1194.43 120 

1220.11 
GR 118 1248.99 116 1258.05 114. 2 1259 114.2 1273.75 116 

1274.71 
GR 118 1278.98 120 1286.79 122 1299.32 124 1308.46 126 

1315.47 
GR 128 1322. 58 130 1329.58 132 1336.49 134 1342.9 136 

1349.54 
GR 138 1357 .41 

Xl 32050 23 1189. 82 1207.61 51. 4 9 51. 5 51.18 
X3 0 118 118 
GR 140 1000 138 1021.24 136 1032.95 134 1043. 68 132 

1057.06 
GR 130 1069.95 128 1084.31 126 1100. 92 124 1115.85 122 

1136.l 
GR 120 1156.75 118 1189.82 116 1195.97 115 1196. 72 115 

1204. 5'1 
GR 116 1205.26 118 1207.61 120 1209.83 122 1225.58 124 

1235.4 
GR 126 1244.94 128 1254.13 130 1263.17 

Xl 32100 28 1190.47 1204.36 104.62 104.25 99. 42 
GR 142 1000 140 1011.41 138 1022.82 136 1034.23 134 

1047.85 
GR 132 1061.16 130 1073.24 128 1087.04 126 1106.29 124 

1125.09 
GR 122 1148.91 120 1183.65 118 1190.47 116. 2 1190. 77 116. 2 

1204.06 
GR 118 1204 .36 120 1206.86 122 1228.06 124 1239.14 126 

1250.29 
GR 128 12 64 .35 130 1276.09 132 1287.39 134 1301. 52 136 

1315.61 
GR 138 1328.81 140 1344.85 142 1361.87 

NC 0.13 0 .13 · 0.058 
Xl 32200 29 1215. 77 1217.89 94.59 99.74 103.7 
GR 144 1000 142 1009.29 140 1022.48 138 1038.07 136 

1050. 73 
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PROJECT TITLE FOUR SEASONS 
PROJECT Nt'MBER : 9c1-33-0l 9/27/2002 

GR 132 1070.37 130 1089.34 12a 1107. 8 126 
ll 61.51 

GR 124 1206.83 124 1208.68 122 1212.07 120 
1216.07 

GR 118. 4 1217.59 120 1217 .89 122 1220.33 124 
1226.14 

GR 128 1236.81 130 1247.88 132 1259.86 134 
1284.29 

GR 138 1298 .11 140 1315.34 142 1332. 33 144 

Xl 32300 26 1159. 6 1167. 54 93 .8 90. 75 98.28 
GR 146 1000 144 1010.65 142 1019.97 140 

1038.19 
GR 136 1047.56 134 1056.83 132 1071.46 130 

1101.32 
GR 126 1156. 4 124 1159. 6 122 .2 1159.9 122.2 

1167.54 
GR 126 1172.56 128 1176.42 130 1187. 99 132 

1211.64 
GR 136 1221.16 138 1230.91 140 1242.17 142 

1269.62 
GR 146 1287.66 

Xl 32400 22 1233.31 1243.99 79.94 136.03 139.37 
GR 146 1000 144 1015.05 142 1032.07 140 

1059.34 
GR 136 1071. 95 134 1092.5 132 1117 .24 130 

1233.31 
GR 126. 2 1233.6 126.2 1243.7 128 1243.99 130 

1252 .17 
GR 134 1268.4 136 1285.02 138 1300.43 140 

1333. 22 
GR 144 1352. 26 146 1392.03 

STATUS: AnalyZil}g profile 1. 

Contraction Coefficient (CCIN) 0 .100 

Expansion Coefficient (CEHV) 0.300 

STATUS: Analyzing cross-section reach 30001.000. 

STATUS: ( 3265) Divided flow. 

Cross 
Section 
Number 
SECNO 

Left Channel 
Overbank Manning 

Right tlow Water 
Surface 

Critical 
w. s. 

Known 
w. s. 

Energy 
Gradient 

SLOPE 
(ft/ft) 

Manning 
XNL 

Left 
Overbank 
Length 
XLOBL 
I ft) 

Cummul- Left 
ative Overbank 
Volume Area 
VOL ALOB 
(acre-ft) (sq ft) 

n 
XNCH 

Channel 
Length 

XLCH 
(ft) 

Channel 
Area 

ACH 
(sq ft l 

Total 
Flow 

Left Channel 

Q 

(cfs) 

Flow 
Travel 
Time 
TIME 
(hrs) 

Overbank Flow 
Flow 
QLOB QCH 
(cfs) (cfs) 

Left 
Overbank 
Velocity 
VLOB 
(ft/s) 

Channel 
Mean 
Veloc1.t_y 
VCH 
( ft/s) 

Overbank Depth 
Manning 
XNR 

Right 
Overbank 
Length 
XLOBR 
(ft) 

Right 
Overbank 
Area 
AROB 
(sq ft) 

Right 
Overbank 
Flow 
QROB 
(cfs) 

Right 
Overbank 
Velocity 
VROB 
( ft/s) 

Elevation Elevation Elevation 
CWSEL CRIWS WSELK DEPTH 

(ft) (ft MSL) (ft MSL) (ft_MSL) 

Energy 
Gradient 
Elevation 
EG 

Weighted 
Velocity 
Head 
IN 

( ft MSL) 

Bridge 
Deck 
Area 
CORAR 
(sq ft) 

(ft) 

Left 
Bank 
Elevation 
LTBNK 
(ft MSL) 

Computed Left 
w. s. w. s. 
Top Width Station 
TOPWD SSTA 
(ft) ( ft) 

Length 
Weighted 
Manning 
WTN 

Cummul. 
Surface 

n Area 
TWA 
(acres) 

Friction 
Energy 
Loss 
HL 
( ft) 

Right 

Other 
Energy 
Loss 
OLOSS 
(ft) 

Number of 
Bank Balance 
Elevation Trials 
RTBNK I TRIAL 
(ft MSL) 

Right 
w. s. 
Station 
EN DST 
( ft) 

Minimum 
C. S. 

Number of 
Crit Dpth 
Trials 
roe 

Number of 
Other 

Elevation Trials 
ELM IN I CONT 
(ft MSL) 

1129.57 124 

1215.77 118 .4 

1222.79 126 

1271.99 136 

1350. 82 

1029.01 138 

1086.8 128 

1167. 24 124 

1199.93 134 

1256.49 144 

104 6. 6 138 

1166.63 128 

1247.79 132 

1316.04 142 
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PROJECT TITLE FOUR SF.JI.SONS 
PROJECT NUMBER ; 99-33-01 9(27/2002 

30001.000 0.000 0.105 0.000 l.SO 71. 50 0.00 
0.008536 0 0 0 71. 52 0.02 0.00 

0.00 0 ::!33 0 0.00 72.00 72.00 
360 0 360 0 4 4 5. 1 1106.48 1753.26 

0.00 0.00 1.08 0.00 0.000 0.0 70.00 

STATUS: Analyzing cross-section reach 30002.000. 

STATUS: (3235) The computed slope of the energy grade line 
exceeded 0.10, and critical depth has probably 
been crossed. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to_Downstream Conveyance Ratio (KRATIO) 

30002.000 0.000 0.105 0.000 0.35 74.35 0.00 
0 .163920 172 129 110 74. 47 0.12 2.92 

0.68 0 127 0 0.00 76.00 76.00 
360 0 360 0 369.0 1065.31 1434.35 

0.01 0.00 2.82 0.00 0.000 l. 2 74.00 

Contraction Coefficient (CCHV) 

Expansion Coefficient (CEHV) 

STATUS: Analyzing cross-section reach 30100.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

30100. 000 0.110 0.105 0.110 l. 4 5 78.45 0.00 
0.010909 167 145 194 78. 4 9 0.05 4. 01 

1.25 0 206 2 0.00 78.00 78.00 
360 0 358 1 177. 0 1047.58 1224. 56 

0.04 0.52 1. 74 0.52 0.000 2.1 77.00 

STATUS: Analyzing cross-section reach 30200.000. 

30200.000 0.000 0.105 0.000 1. 73 7 9. 7 3 0.00 
0.015293 89 101 106 79.80 0.07 1. 30 

1.69 0 166 0 0.00 80.00 80.00 
360 0 360 0 121. 4 1051.84 1173.29 

0.05 0.00 2.16 0.00 0.000 2.5 78.00 

STATUS: Analyzing cross-section reach 30300.000. 

30300.000 0.000 0.105 0.000 2.60 81.60 0.00 
0.023557 86 101 101 81. 71 0.11 1. 90 

2.04 0 137 0 0.00 82.00 82.00 
360 0 360 0 103.5 1069.41 1172. 90 

0.06 0.00 2.62 o.oa 0.000 2.7 79.00 

STATUS: Analyzing cross-section reach 30400.000. 

30400.000 0.000 0. 105 0.000 3.50 84.00 0.00 
0.024295 90 100 103 84.10 0. 10 2.39 

2.36 0 142 0 0.00 84 .00 84.00 
360 0 360 0 115. 5 1057.79 1173.26 

0.07 0.00 2.53 0.00 0.000 3.0 80.50 

STATUS: Analyzing cross-section reach 30500.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

30500.000 0. 110 0.040 0. 110 3.31 85.31 85 .10 
0.010006 99 114 107 85. 96 0.65 1. 69 

2.65 30 48 2 0.00 84.00 84.00 
360 31 326 2 69.4 1103.46 1172.88 

0.08 l. 02 6.79 0.99 0.000 3.2 82.00 

71.50 
0.00 

0 
0 
0 

0.23 

0.00 
0.03 

3 
0 
0 

0.100 

0.300 

3.88 

0.00 
0.01 

6 
0 
0 

0.00 
0.01 

5 
0 
0 

0.00 
0.01 

4 
0 
0 

0.00 
0.00 

4 
0 
0 

l. 56 

0.00 
0.17 

6 
11 

0 
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Contractian Coefficient {CCHV) 

Expansion Coefficient (CEHV) 

STATUS: Analyzing cross-section reach 30550.000. 

30550.000 0.000 0.040 0.000 3.82 86.02 0.00 
0.019215 54 54 54 86. 72 0.70 0.74 

2.74 0 53 0 0.00 86.00 86.00 
)60 0 360 0 35.3 1159.45 1194. 75 

0.08 0.02 6. 73 0.00 0.000 3.3 82.20 

STATUS: Analyzing cross-section reach 30600.000. 

WARNING: {3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

30600.000 0.110 0.040 0.110 5.25 87.25 86.75 
0.009026 114 102 103 88.07 0.82 1. 31 

2.90 36 35 8 0.00 84.00 84.00 
360 54 289 16 51. 8 1127.27 1179.05 

0.08 1. 49 8.08 1. 82 0.000 3.4 82.00 

STATUS: Analyzing cross-section reach 30700.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

30700.000 0.110 0.040 0 .110 5.47 88.47 88. 47 
0.022974 112 93 91 89.52 1. 06 1. 34 

3.08 33 11 24 0.00 84.00 84.00 
360 123 142 94 36.2 1218.62 1254.78 

0.09 3. 70 12.27 3.85 0.000 3.5 83.00 

STATUS: Analyzing cross-section reach 30800.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

30800.000 0.110 0.040 0. 110 4.54 90.04 0.00 
0.005863 128 101 92 90.66 0.62 1. 09 

3. 26 15 51 0.00 88.00 88.00 
3'6o 16 335 7 35.8 1156.34 1192.16 

0.09 1. 06 6.52 1. 04 0.000 3.6 85.50 

STATUS: Analyzing cross-section reach 30900.000. 

O. lOO 

0.300 

0.00 
0.02 

3 
0 
0 

1. 46 

0.00 
0.04 

6 
11 

0 

0.00 
0.07 

2 
8 
0 

1. 98 

0.00 
0.04 

3 
0 
0 

WARNING: ()6851 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 

WARNING: (369)) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

30900.000 0.110 0.040 0. 110 6.03 92.0) 92.03 
0.030524 103 101 106 92.66 0.63 1. 16 

3.45 59 10 17 0.00 88.00 88.00 
360 181 107 70 57.4 1135. 56 1193.00 

0 .10 3.08 10. 48 4. 02 0.000 3.7 86.00 

Contraction Coefficient (CCttVI 

Expansion Coefficient (CEHV) 

STATUS: Analyzing cross-section reach 30950.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

0.00 
0.01 

20 
11 

0 

0.100 

0.300 

2.19 
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PROJECT TITLE FOUR SEASOtlS 
PROJECT NUMBER : 99-33-Cl 

30950.000 0.110 0.040 0. 110 4.76 92. 7 6 
0.006389 50 50 50 9:,. c 7 (;. 52 

3. 54 61 0 0.00 92. 00 
360 355 0 41. 5 11~2.94 

0. 10 0.56 5.81 

FLOW DISTRIBUTIOll : 

Cross-Section Number (SECllO) 
Total Discharge (cfs, Q) 

0 .53 0.000 

Computed Water Surface Elevat; , ( ft HSL, CWSEL) 

J.o 

Station (ft) - 1142.9 1162.1 1182. 8 1184. 4 
flow (%I 1.1 98.8 0.1 
Area (sq ft) - 7.2 61. 3 0.6 
Vel ( ft/s) 0.56 5.81 0.53 
Depth ( ft) 0.38 2.95 0.38 

STATUS: Analyzing cross-section reach 31000.000. 

0.00 
0.60 

92.00 
1184.n 

88.00 

PAGE 

9/27/2002 

0.00 
0.01 

30950.000 
360 

92. 76 

2 
G 
0 

WARNING: (3685) 20 trials attempted 1n balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

31000.000 0 .110 0.040 0 .110 5.20 94.20 94.20 0.00 
0 .010074 89 95 96 94.96 o. 76 0. 75 0.07 

3. 73 71 21 14 0.00 90.00 90.00 20 
360 130 196 33 64. 5. 1113.63 1178.10 9 

0.10 1. 82 9.30 2.28 0.000 3.9 89.00 0 

STATUS: Analyzin..9 cross-section reach 31100.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIOI 0.68 

31100.000 0 .140 0.052 0.140 6.61 96. 11 0.00 0.00 
0.021496 99 105 122 96.51 0. 40 1. 52 0.04 

3.99 52 17 40 0.00 92. 00 92 .00 4 
360 120 133 106 62.8 1140.14 1202.94 0 

0.11 2.31 7.70 2. 61 0.000 4. 0 89.50 0 

STATUS: Analyzing cross-section reach 31200.000. 

31200.000 0.090 0.035 0.090 1. 58 97.58 0.00 0.00 
0.011022 97 104 110 98.10 0.53 1. 56 0.04 

4.20 0 61 0 0.00 97. 40 97. 40 2 
360 0 360 0 45.0 1126.15 1171.17 0 

0.11 0.35 5.82 0.35 0.000 4.2 96.00 0 

STATUS: Analyzing cross-section reach 31300.000. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSELI. 

WARNING: (36931 It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assllffied. 

31300.000 0 .110 0.035 0 .110 2.25 102. 22 102.22 0.00 
0.037583 88 99 102 102.62 0. 41 1. 82 0.01 

4.40 55 4 57 0.00 100.30 100.30 20 
360 150 52 157 112.5 1158.41 1270.90 14 

0.12 2. 72 11. 68 2.73 0.000 4.3 99.97 0 

STATUS: Analyzing cross-section reach 31400.000. 

WARNING: 13302 I Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio IKRATIO) 2.24 

9 
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PP.OJECT TITLE FOUR SEASONS 
PROJECT NUMBER : 99-33-01 9/2712002 

31400.000 0 .110 0.035 0 .110 2.35 103.91 0.00 
0.007492 53 90 128 103.98 0.07 1. 32 

4. 7 4 94 4 103 0.00 101.90 101. 90 
360 156 25 17 8 122.5 1177.79 1300. 25 

0. 13 1. 66 5.35 1. 73 0.000 4.6 101.56 

STATUS: Analyzing cross-section reach 31500.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

31500.000 0 .100 0.052 0.100 2.62 104.62 104.51 
0.017730 67 98 130 105.21 0.59 1. OB 

5.05 26 49 0 0.00 104.00 104.00 
360 37 322 0 65.4 1180.84 1246.19 

0.14 1. 41 6.50 0.61 0.000 4. 8 102.00 

STATUS: Analyzing cross-section reach 31600.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

31600.000 0.100 0.052 0.100 3.57 106.07 0.00 
0.005315 110 130 88 106.38 0.32 1.14 

5.28 3 77 3 0.00 104.00 104.00 
360 3 352 3 29. 2 1156.45 1185. 69 

0.15 1. 03 4.57 1.02 0.000 4.9 102.50 

STATUS: Analyzing cross-section reach 31700.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

0.00 
0.03 

4 

0 
0 

0.65 

0.00 
0.16 

6 
8 
0 

1.83 

0.00 
0.03 

2 
0 
0 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

31700.000 0. 100 0.052 0.100 2.26 108.26 108.26 
0.035508 109 102 72 109.34 1.07 1.13 

5. 4 3 0 43 0 0.00 108.00 108.00 
360 0 360 0 22.2 1156.49 1178_.65 

O.l.5 D,03 8.32 1l. 72 0.000 5.0 106.00 

STATUS: Analyzing cross-section reach 31800.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

31800.000 0.100 0.052 0.100 2.96 112.96 112. 96 
0.028886 118 110 51 114. 09 1.13 3.52 

5.54 3 40 3 0.00 112. 00 112. 00 
360 5 349 5 28.5 1175.55 1204.04 

0. 15 l. 54 8.66 1. 54 0.000 5.0 110. 00 

STATUS: Analyzing cross-section reach 31900.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: ( 3302) Conveyanc:e change is outside of acceptable range. 

31900.000 
0.011071 

5.70 

Upstream to Downstream Conveyance Ratio (KRATIO) 

0 .100 
136 

3 

0.052 
122 

54 

0.100 
64 
12 

3.62 
116.19 

0.00 

115. 62 
0.57 

114. 00 

0.00 
2.04 

114. 00 

0.00 
0.23 

20 
14 

0 

0.00 
0.02 

3 
11 

0 

1. 62 

0.00 
0.06 

2 

10 
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PROJECT TITLE FO:JR SEASONS 
PROJECT NUMBER : 99-33-01 9/27/2002 

360 
0.16 

STATUS: 

32000.000 
0.021137 

5.85 
360 

0. 16 

STATUS: 

WARNING: 

WARNING: 

32050.000 
0.032499 

5. 91 
360 

0.17 

4 
1. 29 

339 
6. 21 

16 
1. 35 

34 . 6 
0.000 

121Q.68 
5. l 

l~4S.Jl 
112. 00 

Analyzing cross-section reach 320GO .000. 

0.100 0.052 0 .100 2.90 117. 10 0.00 
10' 114 109 117. 99 0.88 1. 70 

2 46 l 0.00 116. 00 116.00 
3 354 24.0 1253.06 1277.06 

1. 43 7.61 1. 36 0.000 5.2 114. 20 

Analyzing cross-section reach 32050.000. 

(7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

(3720) Critical depth has been assumed. 

0.100 0.052 0.100 3.37 118. 37 118.37 
51 51 51 119.49 1. 12 1. 33 

1 42 0 0.00 118. 00 118.00 
0 359 0 24 . 3 1183. 72 1208.02 

0.87 8.52 0.03 0.000 5.2 115. 00 

STATUS: Analyzing cross-section reach 32100.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (!<RATIO) 

32100.000 0.100 0.052 0 .100 4.26 120.46 0.00 
0. 007704 104 99 104 120.94 0. 4 8 1. 39 

6.05 11 58 4 0.00 118. 00 118. 00 
360 17 337 5 36.2 1175.57 1211.79 

0 .17 1. 46 5. 74 1.20 0.000 5.3 116.20 

STATUS: Analyzing cross-section reach 32200.000. 

0 
0 

0.00 
0 .10 

3 
0 
0 

0.00 
0.07 

3 
11 

0 

2.05 

0.00 
0.06 

3 
0 
0 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation {WSELJ and computed water surface elevation (CWSEL). 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

32200.000 0.130 0.058 0.130 6.51 124.91 124.91 0.00 
0.033654 94 103 99 125.46 0.55 1. 4 2 0.02 

6.24 70 13 14 0.00 120.00 120.00 20 
360 180 124 55 77. 3 1146.98 1224.31 16 

0.18 2.56 9.31 3.71 0.00C! 5.4 118. 40 0 

STATUS: Analyzing cross-sect1.on reach 32300.000. 

32300.000 0.130 0.058 0. 130 4.86 127.06 126.55 0.00 
0.018618 93 98 90 127.90 0.85 2.35 0.09 

6. 43 21 38 11 0.00 124.00 124.00 6 
360 30 303 25 47.3 1127.33 1174.60 14 

0.18 1. 39 8.00 2.26 0.000 5.5 122.20 0 

STATUS: Analyzing cross-section reach 32400.000. 

32400.000 0.130 0.058 0. 130 3.62 129.82 129.62 0.00 
0.019948 79 139 136 130. 43 0.61 2.50 0.02 

6.64 55 38 0.00 128.00 128.00 4 
360 83 272 7 4 . 8 1172. 68 1247.45 16 

0 .19 1. 51 7 .14 1. 4 0 0.000 5. 7 126.20 0 

SPECIAL NOTE 

--------------
An asterisk (*) to the left of the cross-section number indicates a special 
note is present in the SUMMARY Of WARNING AND STATUS MESSAGES section. 

PAGE 11 
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BOSS RMS fer A-1toCAD l!EC-2 Analysis versi::rn 2:-,0 FAGE 12 
PROJECT TIT:.E fOUR SEASONS 
PROJECT NUMBER : 99-33-01 9i27 /2002 

SUMMARY PRINTOUT TABLE 150 : FOUR SEASONS 

---------------------------- WATERSHED 3 POST-DE:'lELOPMENT 
99-33-01 

Cross- Channel Top of Max. Low Minimum Discharge Computed Critical Energy Energy Channel 
Cross- Index Q 

Sect.ion Reach Roadway Chord C. s. Flow w. S. w. s. Gradient Gradient Mean flow 
Section (0.01 . 

Number Length Elevation Elevation Elevation Elevation Elevation Elevation Slope Velocity 
Area Convey.) 

I ft) (ft MSL) (ft MSLJ (ft MSL) (cfs I (ft MSLJ (ft MSLJ (ft MSLJ . 10,000 (ft/sl 
(sq ft) 

SECNO XLCH ELTRD ELLC ELM IN Q CWSEL CRIWS EG lOK•s VCH 
AREA .OlK 

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------
------- ---------

30001.000 0.00 0.00 0.00 70.00 360.25 71.50 0.00 71. 52 85.36 1. 08 
333.80 38.99 

. 30002.000 129 .11 0.00 0.00 74.00 360.25 74. 35 0.00 74. 47 1639.20 2.82 
127. 62 8.90 

. 30100.000 145.41 0.00 0.00 77. 00 360.25 78. 45 0.00 78.49 109.09 1. 74 
209.86 34. 4 9 

30200.000 101. 38 0.00 0.00 78.00 360.25 79.73 0.00 79.80 152.93 2.16 
166.85 29 .13 

30300.000 101.26 0.00 0.00 79.00 360.25 81. 60 0.00 81. 71 235.57 2.62 
137.60 23. 47 

30400.000 100.00 0.00 0.00 80.50 360.25 84.00 0.00 84.10 242.95 2.53 
142.58 23 .11 

. 30500.000 114. B2 0.00 0.00 B2.00 360.25 B5.3l 85.10 85. 96 100.06 6.79 
81. 37 36.01 

30550.000 54.83 0.00 0.00 82.20 360.25 86.02 0.00 86. 72 192.15 6.73 
53.55 25.99 

. 30600.000 102.26 0.00 0.00 82.00 360.25 87.25 86.75 88.07 90.26 8.08 
81. 30 37. 92 

. 30700.000 93. 75 0.00 0.00 83. 00 360.25 88.47 BB.47 89.52 229.74 12. 2 7 
69. 4 6 23.77 

. 30800.000 101.14 0.00 0.00 85.50 360.25 90.04 0.00 90. 66 58.63 6.52 
74.68 47.05 

. 30900.000 101. 35 0.00 o.oo 86.00 3 60. 2 5 92 .03 92.03 92.66 305.24 10.48 
86.88 20.62 

. 30950.000 50.00 0.00 0.00 88.00 360.25 92 . 7 6 0.00 93.27 63.89 5.81 
69.07 45.07 

. 31000.000 95.84 0.00 0.00 89 .00 360.25 94.20 94.20 94. 96 100.74 9.30 
107.51 35.89 

. 31100. 000 105.22 0.00 0.00 89.50 360.25 96.11 0.00 96. 51 214.96 7.70 
110.29 24.57 

31200.000 104.34 0.00 0.00 96.00 3 60. 2 5 97.58 0.00 98.10 110. 22 5.82 
62. 31 34.31 

. 31300. 000 99.82 0.00 0.00 99.97 360.25 102.22 102.22 102.62 375.83 l l. 68 
117.47 18.58 

. 31400.000 90.18 0.00 0.00 101.56 360. 25 103.91 0.00 103.98 74.92 5.35 
202. 14 41. 62 

. 31500.000 98. 64 0.00 0.00 102.00 360.25 104.62 104.51 105.21 177.30 6.50 
76.34 27.06 

. 31600.000 130.04 0.00 0.00 102.50 360.25 106.07 0.00 106.38 53.15 4. 5"7 
84.54 4 9. 41 
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PROJECT TITLE FOUR SE..i:...sONS 
PROJECT NUMBER : 99-33-0: 9/27/2002 

31700.000 102. 16 0.00 0.00 106.00 360.25 108.26 108.26 109.34 355.08 8.32 
43.58 19. 12 

. 31800.000 110. :0 0.00 0.00 110.00 360.25 112.96 112. 96 114. 09 288.86 B.66 
47.26 21. 20 

. 31900.000 12: .3E 0.00 0.00 112. 00 360.25 115. 62 0.00 116.19 110. 71 6.21 
70. 15 3~.24 

32000.00J 114. 38 0.00 0.00 114.20 360.25 117 .10 0.00 117. 99 211.37 7.61 
50.66 24.78 

. 32050.000 51. 18 0.00 0.00 115. 00 360.25 118. 37 118. 37 119.49 324.99 8.52 
43.38 19.98 

. 32100.000 99.42 0.00 0.00 116 .20 360.25 120.46 0.00 120. 94 77 .04 5. 74 
75.38 41. 04 

. 32200.000 103.70 0.00 0.00 118.40 360.25 124.91 124.91 125.46 336.54 9.31 
98.73 19.64 

32300.000 98.28 0.00 0.00 122.20 360.25 127.06 126.55 127. 90 186.18 8.00 
71.33 26.40 

32400.000 139.37 0.00 0.00 126.20 360.25 129.82 129.62 130.0 199.48 7.14 
96. 40 25.51 

SUMMARY PRINTOUT TABLE 150 : FOUR SEJ\SONS 
---------------------------- WATERSHED 3 POST-DEVELOPMENT 

99-33-01 

Cross- Discharge Computed W.S. Elev w.s. Elev w.s. Elev Water Channel 
Section flow W. s. Diff per Diff per Diff per Surface Reach 
Number Elevation Profile Section Know/Comp Top Width Length 

(cfs) ( ft MSL) (ft) (ft) ( ft) (ft) (ft) 
SECNO Q CWSEL DifWSP DifWSX DifKWS TOPWID XLCH 
--------- --------- --------- --------- --------- --------- --------- ---------
30001.000 360.25 71. 50 0.00 0.00 0.00 445.06 0.00 

. 30002.000 360.25 74.35 o.oo 2.85 0.00 369.03 12 9 .11 

. 30100.000 360.25 78.45 0.00 4.10 0.00 176.98 145.41 

30200.000 360.25 79.73 0.00 1. 28 0.00 121.45 101.38 

30300.000 360.25 81. 60 0.00 1. 88 0.00 103.48 101.26 

30400.000 360.25 84.00 0.00 2. 40 0.00 115. 47 100.00 

30500.000 360.25 85.31 0.00 1. 31 0.00 69. 4 2 114. 82 

30550.000 - 360.25 86.02 0 .00 0. 70 0.00 35.30 54.83 

30600.000 360.25 87.25 0.00 1. 23 0.00 51.78 102.26 

. 30700.000 360.25 88.47 0.00 1. 22 0.00 36.15 93.75 

30800.000 360.25 90.04 0.00 1. 58 0.00 35.B2 101. 14 

. 30900.000 360.25 92.03 0.00 1. 98 0.00 5 7. 4 4 101.35 

30950.000 360.25 92. 76 0.00 0. 73 0.00 41 . 4 7 50.00 

31000.000 360.25 94.20 0.00 .44 0.00 64. 47 95.84 

. 31100.000 360.25 96.11 0.00 1. 91 0.00 62.81 105.22 

31200.000 360.25 97.58 0.00 1 . 4 7 0.00 45.02 104.34 

. 31300.000 360.25 102.22 0.00 4. 64 0.00 112. 4 9 99.82 

. 31400.000 360.25 103. 91 0.00 1. 69 0.00 122. 4 6 90.18 

. 31500.000 360.25 104.62 0.00 0.72 0.00 65.35 98.64 
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. 31600.000 360.25 106.07 0.00 1. 44 0.00 29.24 

. 31700.000 360.25 108.26 0.00 2.20 0.00 22 .16 

. 31800.000 360.25 112. 96 0.00 4.70 0.00 28.50 

. 31900.000 360.25 115. 62 0.00 2.66 0.00 34.63 

32000.000 360.25 117. 10 0.00 1. 48 0.00 24.00 

. 32050.000 360.25 118.37 0 .00 1. 27 0.00 24.30 

. 32100.000 360.25 120. 4 6 0.00 2 .09 0.00 36 .22 

. 32200.000 360.25 124. 91 0.00 4.45 0.00 77.34 

32300.000 360.25 127.06 0.00 2.15 0.00 47 .27 

32400.000 360.25 129.82 0.00 2. 76 0.00 74. 77 

SUMMARY Of WARNING AND STATUS MESSAGES : 

Section 30002, profile l, slope too steep. 

Section 30002, profile l, conveyance change outside acceptable range. 

Section 30100, profile l, conveyance change outside acceptable range. 

Section 30500, profile 1, conveyance change outside acceptable range. 

Section 30600, profile 1, conveyance change outside acceptable range. 

Section 30700, profile l, critical depth assumed. 

Section 30700, profile 1, minimum specific energy. 

Section 30800, profile l, conveyance change outside acceptable range. 

Section 30900, profile 1, critical depth assumed. 

Section 30900, profile 1, probable minimum specific energy. 

Section 30900, profile l, 20 trials attempted to balance water surface 
elevation. 

Section 30950, profile 1, conveyance change outside acceptable range. 

Section 31000, profile l, critical depth assumed. 

Section 31000, profile l, probable minimum specific energy. 

Section 31000, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 31100, profile 1, conveyance change outside acceptable range. 

Section 31300, profile 1, critical depth assumed. 

Section 31300, profile 1, probable minimum specific energy. 

Section 31300, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 31400, profile 1, conveyance change outside acceptable range. 

Section 31500, profile 1, conveyance change outside acceptable range. 

Section 31600, profile 1, conveyance change outside acceptable range. 

Section 31700, profile l, critical depth assumed. 

Section 31700, profile 1, probable minimum specific energy. 

Section 31700, profile l, 20 trials attempted to balance water surface 
elevation. 

130.04 

102.16 

110.70 

122.36 

114. 38 

51.18 

99. 42 

103. 70 

98.28 

139. 37 
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PROJECT TITLE FOUR SEASONS 
PROJECT NUMBER : 99-33-01 9/27/2002 

Section 31800, profile l, critical depth assumed. 

Section 31800, profile 1, minimum specific energy. 

Section 31900, profile l, conveyance change outside acceptable range. 

Section 32050, prcfile l, critical depth assumed. 

Section 32050, profile 1, minimLlll\ specific energy. 

Section 32100, profile l, conveyance change outside acceptable range. 

Section 32200, profile 1, critical depth assumed. 

Section 32200, profile 1, probable minimum specific energy. 

Section 32200, profile 1, 20 trials attempted to balance water surface 
elevation. 

34 Warning and status message(s) generated 

END OF OUTPUT 

15 
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BOSS RiverC.l\.D HEC-2 Analysis version 4. 0 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

=========================== 
BOSS RiverCAD (tm) 

=========-=-==-=-========== 

Copyright (C) 1999 BOSS International 
All Rights Reserved 

Version 
Serial Number 

4.0 
10120 

Licensed to BOSS International 

PROGRAM ORIGIN: 

BOSS RiverCAD HEC-2 Analysis is an enhanced version of the U.S. 
Army Corps of Engineers Hydrologic Engineering Center HEC-2 program 

Pl-I.GE .l 

5/08/2000 

for water-surface profile computations. Program based upon the September 
1990 version, updated on August 1991. 

JISCLAIMER : 

BOSS RiverCAD is a complex program which requires engineering 
expertise to use correctly. BOSS International assumes absolutely no 
responsibility for the correct use of this program. All results obtained 
should be carefully examined by an experienced professional engineer to 
determine if they are reasonable and accurate. 

Although BOSS International has endeavored to make BOSS RiverCAD 
error free, the program is not and cannot be certified as infallible. 
Therefore, BOSS International makes no warranty, either implicit or 
explicit, as to the correct performance or accuracy of this software. 

In no event shall BOSS International be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of purchase or use of this software. Thesole and exclusive 
liability to BOSS International, regardless of the form of action, shall 
not exceed the purchase price of this software. 

~OJECT DESCRIPTION : 

PROJECT TITLE 
PROJECT NUMBER 
DESCRIPTION 
ENGINEER 
DATE OF RUN 
TIME OF RUN 

FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
99-33-01 
WATERSHED 4 PRE-DEVELOPMENT 
TIM EVERLY 

5/08/2000 
11: 3 7 pm 
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BC~S Riven.:::'AD HEC-2 Analysis version 4. 0 PAGE 2 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT z-..rUMBER : 99-33-01 5/08/2000 

Tl 99-33-01 
T2 FOUR SEASONS IN HIST. VA. - FLOODPLAIN STUDY 
TJ WATERSHED 4 PRE-DEVELOPMENT 
T4 FLOW REDUCTION AT CROSS SECTION 40100 TO ACCOUNT FOR RUNOFF FROM 
T4 WATERSHED 1 

JOB PARAMETERS : 

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q 

-10 2 848 

J2 NPROF I PLOT PRFVS XSECV XSECH FN ALL DC IBW 

-1 -1 -6 

STATUS: Analyzing profile 1. 

Contraction Coefficient (CCHV) 0.100 

Expansion Coefficient (CEHV) 0.300 

STATUS: Analyzing cross-section reach 40001.000. 
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BOSS RiverCAD HEC-2 Analysis version 4.0 
PROJECT TITLE FOUR SEASONS IN HIST. Vl'-,... - FLOODPLAIN S 
PROJECT NUMBER: 99-33-01 

Cross 
Section 
Number 
SECNO 

Energy 
Gradient 

SLOPE 
(ft/ft) 

Cummul
ative 
Volume 
VOL 
(acre-ft) 

Total 
Flow 

J 
'-cfs) 

·low 
rravel 
rime 
rIME 
(hrs) 

'.0001. 000 
0.015814 

0.00 
848 

0.00 

Left 
Over bank 
Manning 
XNL 

Left 
Over bank 
Length 
XLOBL 
(ft) 

Left 
Over bank 
Area 
ALOB 
(sq ft) 

Left 
Over bank 
Flow 
QLOB 
(cfs) 

Left 
Over bank 
Velocity 
VLOB 
( ft/s) 

0.110 
0 

26 
58 

2.21 

Channel 
Manning 
n 
XNCH 

Channel 
Length 

XLCH 
(ft) 

Channel 
Area 

ACH 
(sq ft) 

Channel 
Flow 

- QCH 
(cfs) 

Channel 
Mean 
Velocity 
VCH 
( ft Isl 

0.040 
0 

31 
306 

9.64 

Right 
Over bank 
Manning 
XNR 

Right 
Over bank 
Length 
XLOBR 
(ft) 

Right 
Over bank 
Area 
AROB 
( sq ft) 

Right 
Over bank 
Flow 
QROB 
(cfs) 

Right 
Over bank 
Velocity 
VROB 
(ft/s) 

0.110 
0 

209 
483 

2.31 

Flow 
Depth 

DEPTH 
(ft) 

Energy 
Gradient 
Elevation 
EG 
( ft MSL) 

Bridge 
Deck 
Area 
CORAR 
( sq ft) 

Computed 
W. S. 
Top Width 
TOPWD 
(ft) 

Water 
Surface 
Elevation 
CWSEL 
(ft MSL) 

Weighted 
Velocity 
Head 
HV 
(ft) 

Left 
Bank 
Elevation 
LTBNK 
( ft MSL) 

Left 
W. S. 
Station 
SSTA 
(ft) 

Length Cummul. 
Weighted Surface 
Manning n Area 
WTN TWA 

3.61 
93.18 
0.00 

166.5 
0.000 

(acres) 

92.61 
0.57 

90.00 
1018.56 

0.0 

STATUS: Analyzing cross-section reach 40002.000. 

Critical 
W. S. 

P}'\.GE 3 

5/08/20 

Known 
W. S. 

Elevation Elevation 
CRIWS WSELK 
(ft MSL) (ft MSL) 

Friction 
Energy 
Loss 
HL 
(ft) 

Right 
Bank 
Elevation 
RTBNK 
( ft MSL) 

Right 
W. S. 
Station 
END ST 
(ft) 

Minimum 
C. S. 

Other 
Energy 
Loss 
OLOSS 
(ft) 

Number of 
Balance 
Trials 
I TRIAL 

Number of 
Crit Dpth 
Trials 
IDC 

Number ot 
Other 

Elevation Trials 
ELMIN I CONT 
( ft MSL) 

0.00 
0.00 

90.00 
1185.07 

89.00 

92.61 
0.00 

0 
0 
0 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 4 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER: 99-33-01 5/08/2000 

STATUS: (3470) Encroachment computation information follows: 

SECNO 
SLOPE 
VOL 
Q 
TIME 

XNL 

Left Encroachment Station (ft, STENCL) 
Right Encroachment Station (ft, STENCR) 
Encroachment Method (TYPE) 
Width or Percent Target 
Left Encroachment Elevation (ft, ELENCL) 
Right Encroachment Elevation (ft, ELENCR) 

XNCH XNR DEPTH CWSEL 
XLOBL XLCH XLOBR EG HV 
ALOB ACH AROB CORAR LTBNK 
QLOB QCH QROB TOPWD SSTA 
VLOB VCH VROB WTN TWA 

--------- --------- --------- --------- --------- ---------

40002.000 0.000 0.040 0.000 5.37 95.45 
0.031280 55 65 173 98.14 2.69 

0.51 0 64 0 0.00 102.00 
848 0 847 0 12.0 1026.22 

0.00 0.00 13.16 0.00 0.000 0.3 

STATUS: Special culvert analysis being performed. 

LVERT DESCRIPTION: 
~-------------------
! 

Number of Identical Culverts (CUNO) 

Culvert Mannings n (CUNV) 

Culvert Entrance Loss Coefficient (ENTLC) 

Box Culvert Height (ft, RISE) 

Box Culvert Opening Width (ft, SPAN) 

Culvert Length (ft, CULVLN) 

Culvert Opening Upstream Invert (ft MSL, ELCHU) 

Culvert Opening Downstream Invert (ft MSL, ELCHD) 

Roadway Length (ft, RDLEN) 

Roadway Weir Flow Discharge Coefficient (COFQ) 

CRIWS 
HL 
RTBNK 
ENDST 
ELM IN 
---------

95.45 
2.08 

102.00 
1038.22 

90.08 

1026.22 
1038.22 

1 
12.000 
102.00 
102.00 

WSELK 
OLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.63 

20 
11 

0 

2 

0.015 

0.300 

6.00 

6.00 

463.90 

95.19 

90.08 

20. 00 

2.50 

Chart# 8 - box culvert with flared wingwalls, no inlet top edge bevel 

Scale# 1 - wingwalls flared 30 to 75 degrees 

2HI V2357 



BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE S 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLA.IN S 
PROJECT NUMBER: 99-33-01 5/08/2~-

STATUS: Analyzing cross-section reach 40003.000. 

SPECIAL CULVERT INLET CONTROL RESULTS 

Energy Grade Line Elevation for Inlet Control (ft MSL, EGIC) 105.36 

Energy Grade Line Elevation for Outlet Control {ft MSL, EGOC) 104.05 

Previous Computed Water Surface Elevation {ft MSL, PCWSE) 95.45 

Top of Roadway Elevation (ft MSL, ELTRD) 130.00 

STATUS: (3280) For cross-section 40003.00, ends have been extended 
vertically 2.42 feet in order.to calculate the hydraulic 
cross-section properties. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

-
WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 3.30 

LVERT ANALYSIS RESULTS : 

Inlet Control Energy Grade Line Elevation (ft MSL, EGIC) 105.36 

Outlet Control Energy Grade Line Elevation (ft MSL, EGOC) 104.05 

Water Surface Drop Through Culvert (ft, H4) 7.22 

Total Weir Flow (cfs, QWEIR) 0 . 

Total Culvert Flow (cfs, QCULV) 848. 

Mean Channel Velocity (fps, VCH) 7.76 

Culvert Opening Area (sq ft, ACULV) 72.0 

Top of Roadway Elevation (ft MSL, ELTRD) 130.00 

Roadway Weir Length (ft, WEIRLN) 0.0 

2HIV2358 



BOSS RiverCAD HEC-2 Analysis version 4.0 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33--01 

STATUS: (3470) Encroachment computation information f:::illows: 

SECNO 
SLOPE 
/OL 

.,) 

TIME 
---------

40003.000 
0.002876 

1.47 
848 

0.02 

XNL 

Left Encroachment Station (ft, STENCL) 
Right Encroachment Station (ft, STENCR) 
Encroachment Method (TYPE) 
Width or Percent Target 
Left Encroachment Elevation (ft, ELENCL) 
Right Encroachment Elevation (ft, ELENCR) 

XNCH XNR DEPTH CWSEL 
XLOBL XLCH XLOBR EG HV 
ALOB ACH AROB CORAR LTBNK 
QLOB QCH QROB TOPWD SSTA 
VLOB VCH VROB WTN TWA 
--------- --------- --------- --------- ---------

0.000 0.030 0.110 9.23 104.42 
485 479 484 105.36 0.93 

0 109 1 0.00 130.00 
0 847 0 12.0 1063.00 

0.00 7.76 0.22 0.000 0.4 

STATUS: Analy-zing cross-section reach 40004.000. 

CRIWS 
HL 
RTBNK 
ENDST 
ELM IN 
---------

0.00 
7.22 

96.00 
1075.00 

95.19 

PAGE 6 

5/08/2000 

1063.0G 
1075.00 

l 
12.000 
130.00 
130.00 

WSELK 
OLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.00 

3 
0 
0 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

0004.000 0.110 0.030 0.110 10.25 105.45 0.00 
0.000239 27 29 35 105.47 0.02 0.02 

1. 95 392 26 758 0.00 95.70 95.70 
848 257 83 507 244.9 1051.87 1296.75 

0.03 0.66 3.15 0.67 0.000 0.5 95.20 

Contraction Coefficient (CCHV) 

Expansion Coefficient (CEHV) 

STATUS: Analyzing cross-section reach 40100.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 7 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODFLAIN S 
PROJECT NUMBER : 99-33-01 5 Io a I 2 cy,"-)..,, 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

40100.000 0.110 0.030 0.110 8.98 105.48 0.00 0.00 
0.000278 102 80 130 105.50 0.02 0.03 0.00 

4.69 344 19 469 0.00 97.00 97.00 2 
547 216 55 275 229.3 1028.75 1258.03 0 

0.07 0.63 2.86 0.59 0.000 1. 2 96.50 0 

STATUS: Analyzing cross-section reach 40200.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.43 

40200.000 0.100 0.046 0.100 6.54 105.54 0.00 0.00 
0.001477 105 134 138 105.57 0.03 0.07 0.00 

6.60 52 13 392 0.00 99.50 99.50 2 
547 6 g- 48 429 185.4 1019.08 1204.53 0 

0.09 1.32 3.45 1. 09 0.000 1.8 99.00 

STATUS: Analyzing cross-section reach 40300.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.21 

10300.000 0.110 0.080 0.110 2.98 105.78 0.00 0.00 
0.033151 102 120 106 106.09 0.31 0.44 0.08 

7.35 40 23 86 0.00 103.00 103.00 2 
547 130 163 253 119.0 1053.66 1172.69 0 

0.10 3.17 6.81 2.92 0.000 2.2 102.80 0 

STATUS: Analyzing cross-section reach 40400.000. 

W400.000 0.110 0.080 0.110 2.18 108.38 0.00 0.00 
0.019374 105 107 86 108.49 0.11 2.37 0.02 

7.76 49 17 161 0.00 106.40 106.40 4 
54 7 130 74 342 178.7 1033.88 1212.54 0 

0.11 2.63 4.23 2.12 0.000 2.5 106.20 0 

STATUS: Analyzing cross-section reach 40500.000. 

2Hl V2360 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NTJMBER : 99-33-01 5/08/200 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SST.I,. END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

40500.000 0.110 0.090 0.110 2.54 109.49 0.00 0. 0( 
0.011080 126 106 42 109.60 0.11 1.11 0. 0( 

8.13 17 96 113 0.00 107.00 107.00 ..:; 

54 7 32 311 202 150.6 1017.50 1168.06 C 
0.12 1. 87 3.23 1.78 0.000 2.7 106.95 C 

STATUS: Analyzing cross-section reach 40600.000. 

40600.000 0.110 0.090 0.110 3.85 110.84 0.00 0.00 
0.012236 101 136 111 110.96 0.12 1. 36 0.00 

8.70 172 23 17 0.00 107.65 107.65 2 
547 408 99 39 113.2 1036.12 1149.32 0 

0.13 2.37 4.22 2.25 0.000 3.1 106.99 0 

STATUS: Analyzing cross-section reach 40700.000 . 

. '1700.000 0.120 0.046 0.120 4.63 112.16 0.00 0.00 
.015406 101 102 100 112.39 0.23 1. 39 0.03 

9.20 109 10 90 0.00 108.20 108.20 2 
547 244 83 219 133.5 1063.79 1197.25 0 

0.14 2.23 8.32 2.41 0.000 3.4 107.53 0 

STATUS: Analyzing cross-section reach 40800.000. 

10800. 000 0.120 0.046 0.120 4.55 113.28 0.00 0.00 
0.009117 69 117 114 113.40 0.12 1. 00 0.01 

9.63 232 9 11 0.00 109.40 109.40 2 
547 468 57 21 120.9 1060.97 1181.84 0 

0.15 2.02 6.12 1. 87 0.000 3.6 108.73 0 

STATUS: Analyzing cross-section reach 40900.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.62 

40900.000 0.120 0.046 0.120 3.90 114.53 0.00 0.00 
0.023897 88 145 120 114.78 0.26 1. 34 0.04 

10.10 173 8 6 0.00 111.30 111. 3 0 2 
547 461 71 13 121.4 1118.79 1240.21 0 

0.16 2.66 8.94 2.30 0.000 3.8 110.63 0 

STATUS: Analyzing cross-section reach 41000.000. 
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BOSS RiverCAD HEC-2 Analysis version 4.0 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLA.IN S 
PROJECT NUMBER: 99-33-01 

SECNO XNL XNCH XNR DEPTH CWSEL 
SLOPE XLOBL XLCH XLOBR EG HV 
VOL ALOB ACH AROB CORAR LTBNK 
Q QLOB QCH QROB TOPWD SSTA 
TIME VLOB VCH VROB WTN TWA 
--------- --------- --------- --------- --------- ---------

41000.000 0.120 0.052 0.120 4.66 116.83 
0.013699 87 203 132 116.91 0.08 

10.67 6 2 236 0.00 116.00 
547 5 7 534 150.9 1091.45 

0.17 0.80 3.09 2.26 0.000 4.2 

STATUS: Analyzing cross-section reach 41100.000. 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

0.00 
2.11 

116.00 
1242.32 
112.17 

PAGE 9 

5/08/20"---, , .. 
WSELK 
OLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.02 

2 
0 
0 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO} 

41100.000 0.120 0.052 0.120 3.78 119.10 0.00 
0.033844 87 96 118 119.33 0.24 2.38 

11.20 12 4 136 0.00 117.10 117.10 
547 31- 36 478 97.1 1053.19 1150.24 

0.18 2.64 7.72 3.51 0.000 4.5 115.32 

STATUS: Analyzing cross-section reach 41200.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

,1200. 000 0.120 0.065 0.120 3.34 121.47 0.00 
0.014144 110 128 103 121.56 0.09 2.22 

11.69 7r 6 167 0.00 118.50 118.50 
547 160 34 352 149.1 1059.43 1208.54 

0.19 2.23 5.02 2.11 0.000 4.8 118.13 

STATUS: Analyzing cross-section reach 41300.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

1300.000 0.120 0.065 0.120 2.87 122.52 0.00 
0.006497 105 116 108 122.57 0.05 1. 00 

12.38 57 5 247 0.00 119.98 119.98 
547 80 18 447 142.2 1054.95 1197.20 

0.21 1. 42 3.11 1. 81 0.000 5.2 119.65 

STATUS: Analyzing cross-section reach 41400.000. 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PACE lC 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/08/2000 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOE ACH A.ROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

41400.000 0.120 0.035 0.120 2.26 123.59 123.59 0.00 
0.023808 89 156 96 124.18 0.59 1.19 0.16 

12.92 5 17 150 0.00 122.00 122.00 3 
547 9 181 356 132.0 1050.75 1182.74 16 

0.22 1. 62 10.19 2.38 0.000 5.5 121.33 0 

STATUS: Analyzing cross-section reach 41500.000. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL} 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: ( 3 720) Critical depth has been assumed. 

41500.000 0.120 0.035 0.120 4.18 126.51 126.51 
0.007877 99 125 104 127.40 0.89 1. 46 

13.33 106 42 13 0.00 123.00 123.00 
547 152 379 14 10§.9 1013.13 1120.04 . 

0.22 1.43 9.03 1. 07 0.000 5.8 122.33 

STATUS: Analyzing cross-section reach 41600.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

41600.000 0.120 0.035 0.120 4.08 128.41 128.41 
0.009018 127 190 94 129.43 1.02 1.41 

13.80 28 41 70 0.00 125.00 125.00 
547 48 391 107 82.2 1024.62 1106.79 

0.23 1.72 9.51 1.54 0.000 6.0 124.33 

STATUS: Analyzing cross-section reach 41700.000. 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE ll 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER: 99-33-0l 5/08/2C 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA ENDST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

41700.000 0.120 0.085 0.120 3.29 130.59 0.00 0.00 
0.007l83 85 167 149 130.67 0.09 1.16 0.09 

14.42 143 69 67 0.00 127.40 l27.40 2 
547 215 225 106 150.5 1053.47 1203.95 0 

0.25 1. 50 3.26 1. 58 0.000 6.4 127.30 0 

STATUS: Analyzing cross-section reach 41800.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 
-

Upstream to Downstream Conveyance Ratio (KRATIO) 0.57 

1l800.000 0. 120- C.085 0.120 2.63 132.03 0.00 0.00 
'1.022312 114 145 122 132.17 0.15 1. 48 0.0 

15.14 105 28 93 0.00 129.50 129.50 
547 215 142 188 192.5 1055.28 1247.77 0 

0.26 2.04 4.92 2.03 0.000 6.8 129.40 0 

STATUS: Analyzing cross-section reach 41900.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1. 66 

'•1900. 000 0.110 0.059 0.100 4.21 133.71 0.00 0.00 
0.008081 96 182 l23 l33.82 0.11 1. 65 0.00 

15.80 27 25 192 0.00 131.00 131.00 3 
547 46 115 384 136.1 1045.65 1181.79 0 

0.27 1.70 4.54 1.99 0.000 7.3 129.50 0 

STATUS: Analyzing cross-section reach 42000.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.54 
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BOSS RiverCAD HEC-2 Analysis version 4.0 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

SECNO XNL XNCH XNR DEPTH CWSEL 
SLOPE XLOBL XLCH XLOBR EG HV 
VOL ALOB ACH AROB CORAR LTBNK 
Q QLOB QCH QROB TOPWD SSTA 
TIME VLOB VCH VROB -WTN TWA 
--------- --------- --------- --------- --------- ---------

42000.000 0.110 0.059 0.100 3.17 135.37 
0.027242 115 218 97 135.64 0.26 

16.36 100 19 55 0.00 133.70 
547 274 133 138 142.2 1054.14 

0.28 2.73 6.92 2.51 0.000 7.6 

STATUS: Analyzing cross-section reach 42100.000. 

CRIWS 
HL 
RTBNK 
ENDST 
ELM IN 
---------

0.00 
1. 77 

133.70 
1196.36 
132.20 

PAGE i; 

5/08/200( 

WSELK 
OLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.05 

1 
0 
0 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

42100.000 0.110 0.039 0.100 3.25 137.58 137.58 
0.014225 115 99 99 138.18 0.60 2.01 

16.79 55 26 93 0.00 135.00 135.00 
547 83 238 224 134.9 1087.48 1222.41 

0.29 1. 50 9.06 2.41 0.000 8.0 134.33 

STATUS: Analyzing cross-section reach 42200.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

42200.000 0.110 O_. 03 9 0.100 3.75 139.58 139.58 
0.011541 97 160 116 140.23 0.65 1. 71 

17.28 58 30 92 0.00 136.50 136.50 
547 92 273 181 145.1 1058.58 1203.68 

0.30 1.58 8.98 l.96 0.000 8.3 135.83 

STATUS: Analyzing cross-section reach 42300.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 13 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/08/201'-

SECNO XNL XNCH Xl'lR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

42300.000 0.100 0.039 0.110 3.68 140.96 0.00 
0.005206 114 162 96 141. 22 0.26 0.95 

17.82 38 31 175 0.00 138.00 137.28 
547 44 201 301 132.1 1123.46 1255.60 

0.31 1.17 6.37 1.71 0.000 8.7 137.28 

STATUS: Analyzing cross-section reach 42400.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

42400.000 0.100 0.039 0.110 2.60 141.73 0.00 
0.014979 149 110 63 141. 90 0.17 0.67 

18.24 26 9 187 0.00 139.80 139.80 
547 44- 68 433 151.9 1040.15 1192.07 

0. 31 1.65 7.26 2.31 0.000 8.9 139.13 

STATUS: Analyzing cross-section reach 42500.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

12500.000 0.100 0.039 0.110 2.64 l43.27 143.27 
0.021028 119 127 79 143.78 0.51 1. 63 

18.65 14 18 151 0.00 141.30 141.30 
547 24 178 344 150.0 1031.20 1181.16 

0.32 1. 72 9.49 2.28 0.000 9.2 140.63 

STATUS: Analyzing cross-section reach 42600.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 14 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/08/1000 

ECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
;LOPE XLOBL XLCH XLOBR EG HV HL OLOSS 

VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

42600.000 0.100 0.039 0.110 2.95 145.28 145.28 0.00 
0.015929 113 99 85 145.81 0.53 1. 68 0.01 

19.03 16 23 147 0.00 143.00 143.00 1 
547 36 214 295 141.7 1034.43 1176.16 8 

0.33 2.17 8.99 2.00 0.000 9.5 142.33 0 

STATUS: Analyzing cross-section reach 42700.000. 

12700.000 0.100 0.039 0.110 3.34 146.87 0.00 0.00 
0.013410 82 108 124 147.43 0.56 1. 61 0.01 

19.51 67 26 82 0.00 144.30 144.30 2 
547 162 237 147 129.7 1031.05 1160.80 0 

0.33 2.39 8.82 1.78 0.000 9.9 143.53 0 

STATUS: Analyzing cross-section reach 42800.000. 

WARNING: (7185) Critical depth has been crbssed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3 720) Critical depth has been assumed. 

'.2800. 000 0.100 0.039 0.110 2.87 148.60 148.60 0.00 
0.017997 54 130 144 149.21 0.61 1. 55 0.01 

19.86 121 23 12 0.00 146.40 146.40 0 
547 301 219 26 111.9 1063.47 1175.41 15 

0.34 2.47 9.41 2.14 0.000 10.2 145.73 0 

STATUS: Analyzing cross-section reach 42900.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

2900.000 0.100 0.039 0.110 3.52 150.25 150.25 0.00 
0.012283 80 116 116 150.85 0.60 1. so 0.00 

20.23 76 28 81 0.00 147.40 147.40 3 
547 151 253 142 134.7 1022.06 1156.80 ll 

0.34 1.96 8.88 1.74 0.000 10.4 146.73 0 

STATUS: Analyzing cross-section reach 43000.000. 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 15 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5 / 0 8 / 2 O!:'~"\ 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA ENDST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 

------------------ --------- --------- --------- --------- --------- ---------

43000.000 0.100 0.039 0.110 4.61 151.92 0.00 
0.009550 94 108 110 152.03 0.11 1.13 

20.75 93 5 148 0.00 147.98 147.98 
547 213 37 295 137.2 1024.83 1162.01 

0.35 2.29 6.50 1.99 0.000 10.7 147.31 

STATUS: Analyzing cross-section reach 43100.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

0.00 
0.05 

2 
0 
0 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation_(CWSEL) 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: ( 3 72 0) Critical depth has been assumed. 

"±3100.000 0.100 0.039 0.110 2.85 153.18 153.18 
0.012377 140 100 99 153.85 0.67 1.17 

21.19 39 23 13 0.00 151.00 151.00 
276 63 187 24 72.2 1097.40 1169.60 

0.36 1. 61 7.88 1.75 0.000 11.0 150.33 

STATUS: Analyzing cross-section reach 43200.000. 

WARNING: (7185) Cri tica1 depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

b3200. 000 0.100 0.039 0.110 3.06 154.89 154.89 
0.010466 61 123 139 155.47 0.59 1.32 

21.40 14 24 53 0.00 152.50 152.50 
276 20 184 71 91. 9 1040.80 1132.72 

0.37 1. 45 7.46 1.34 0.000 11.2 151.83 

STATUS: Analyzing cross-section reach 43300.000. 

WARNING: (3302) Conveyance change is outside of accepcable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 16 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/08/2000 

;ECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

43300.000 0.100 0.059 0.100 3.75 157.18 157.00 0.00 
0.030064 104 126 122 157.49 0.31 1.99 0.03 

21.64 34 7 40 0.00 154.10 154.10 6 
276 113 60 102 87.6 1034.25 1121.85 11 

0.37 3.33 7.71 2.50 0.000 11.5 153.43 0 

STATUS: Analyzing cross-section reach 43400.000. 

WARNING: (3302} Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO} 

43400.000 0.100 0.059 0.100 3.6S 158.72 0.00 
0.006274 88 133 122 158.78 0.06 1. 27 

21.92 105 7 44 0.00 155.70 155.70 
276 163- 26 85 118.2 1024.42 1142.58 

0.39 1. 55 3.49 1. 91 0.000 11.7 155.03 

STATUS: Analyzing cross-section reach 43500.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

3500.000 0.100 0.059 0.100 2.35 160.48 160.48 
0.057054 97 209 104 160.71 0.23 1. 62 

22.23 15 4 72 0.00 158.80 158.80 
276 58 37 179 154.6 1018.64 1173.24 

0.40 3.66 7.76 2.48 0.000 12.0 158.13 

STATUS: Analyzing cross-section reach 43600.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

43600.000 0.100 0.059 0.100 3.32 162.95 0.00 
0.012855 98 96 97 163.03 0.08 2.31 

22.50 9 6 127 0.00 160.30 160.30 
276 21 32 222 136.5 1020.77 1157.27 

0.41 2.24 4.65 1. 75 0.000 12.4 159.63 

STATUS: Analyzing cross-section reach 43700.000. 
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:JOSS Ri verCAD HEC-2 Analysis ver, "-on 4. 0 PAGE 17 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/08/2(' 

WARNING· {3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio {KRATIO) 0.56 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
:) QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

±3700.000 0.100 0.059 0.100 2.88 165.21 0.00 0.00 
0.041711 103 153 109 165.52 0.32 2.42 0.07 

22.77 42 6 21 0.00 163.00 163.00 3 
276 147 45 83 57.4 1078.35 1135.78 0 

0.42 3.47 7.61 3.79 0.000 12.6 162.33 0 

STATUS: Analyzing cross-section reach 43800.000. 

WARNING: {3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio {KRATIO). 1. 62 

"1800.000 0.100 0.059 0.100 2.76 168.07 0.00 0. 0" 
.015949 104 126 105 168.17 0.10 2.62 0.( 

23.00 77 5 38 0.00 165.98 165.98 3 
276 152 24 98 100.9 1081.80 1182.72 0 

0.43 1.97 4.48 2.57 0.000 12.8 165.31 0 

STATUS: Analyzing cross-section reach 43900.000. 

WARNING: ( 3 3 02) Conveyance change is outside of acceptable range. 
--

Upstream to Downstream Conveyance Ratio (KRATIO) 1. 49 

3900.000 0.100 0.059 0.100 2.87 169.20 0.00 0.00 
0.007180 105 124 102 169.26 0.05 1. 09 0.00 

23.33 38 6 109 0.00 167.00 167.00 5 
276 66 18 191 97.1 1028.88 1126.03 0 

0.45 1.74 3.15 1.75 0.000 13.0 166.33 0 

STATUS: Analyzing cross-section reach 44000.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.43 
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BOSS RiverCAD HEC-2 Analysis version 4.0 Ph.GE 18 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/08/2000 

;ECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
rIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

~4000.000 0.100 0.059 0.100 2.40 170.53 0.00 0.00 
0.038147 98 113 100 170.71 0.18 1. 41 0.04 

23.62 39 5 50 0.00 168.80 168.80 1 
276 123 32 119 115.2 1036.05 1151.26 0 

0.46 3.13 6.45 2.39 0.000 13.3 168.13 0 

STATUS: Analyzing cross-section reach 44100.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream 

44100.000 0.100 
0.009184 100 

23.91 67 
276 114 -

0.47 1. 69 

STATUS: Analyzing 

-±200.000 0.100 
0.012977 81 

24.23 71 
276 150 

0.48 2.12 

STATUS: Analyzing 

4300.000 0.100 
0.016357 97 

24. 53 52 
276 115 

0.50 2.22 

STATUS: Analyzing 

44400.000 0.090 
0.022535 104 

24.81 65 
276 165 

0.51 2.54 

STATUS: Analyzing 

to Downstream Conveyance Ratio (K.RATIO} 

0.059 0.100 2.92 172.35 0.00 
117 100 1 72. 41 0.06 1. 69 

6 82 0.00 170.10 170.10 
21 139 121.0 1065.64 1186.65 

3.60 1. 69 0.000 13.6 169.43 

cross-section reach 44200.000. 

0.059 0.100 3.07 173.40 0.00 
101 116 173.49 0.09 1. 07 

6 50 0.00 171.00 171.00 
28 96 108.0 1046.72 1154.77 

4.43 1.93 0.000 13.8 170.33 

cross-section reach 44300.000. 

0.059 0.100 2.56 174.89 0.00 
102 109 174.98 0.09 1. 50 

5 67 0.00 173.00 173.00 
23 136 113.8 1049.28 1163.07 

4.41 2.04 0.000 14.1 172.33 

cross-section reach 44400.000. 

0.063 0.100 2.35 176.88 0.00 
107 104 177.00 0.12 2.00 

4 34 0.00 175.20 175.20 
22 88 98.9 1091.21 1190.11 

4.57 2.58 0.000 14.3 174.53 

cross-section reach 44500.000. 
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BOSS RiverCAD HEC-2 Analysis version 4.0 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER: 99-33-01 

SECNO XNL XNCH XNR DEPTH CWSEL 
SLOPE XLOBL XLCH XLOBR EG HV 
VOL ALOB ACH AROB CORAR LTBNK 
Q QLOB QCH QROB TOPWD SSTA 
TIME VLOB VCH VROB WTN TWA 
--------- --------- --------- --------- --------- ---------

44500.000 0.090 0.063 0.100 2.84 179.17 
0.017189 113 144 113 179.27 0.10 

25.10 20 5 94 0.00 177.00 
276 56 26 192 117.2 1097.40 

0.52 2. 73 4.53 2.04 0.000 14.6 

STATUS: Analyzing cross-section reach 44600.000. 

44600.000 0.090 0.063 0.100 3.58 180.81 
0.015017 92 102 112 180.97 0.16 

25.36 37 7 47 0.00 177.90 
276 116 37 122 64.l 1068.51 

0.53 3 .14 4.95 2.60 0.000 14.8 

STATUS: Analyzing cross-section reach 44700.000. 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

0.00 
2.27 

177.00 
1214.60 

176.33 

0.00 
1. 68 

177.90 
1132.65 

177.23 

PAGE 19 

WSELK 
OLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.00 

3 
0 
0 

0.00 
0.02 

2 
0 
0 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

44700.000 0.080 0.080 0.080 1.70 181.90 0.00 
0.005113 96 116 145 181.95 0.05 0.97 

25.70 13 128 14 0.00 180.30 180.30 
276 15 243 16 111.3 1072.83 1184.17 

0.55 1.14 1. 89 1.14 0.000 15.1 180.20 

STATUS: Analyzing cross-section reach 44800.000. 

STATUS: (3235) The computed slope of the energy grade line 
exceeded 0.10, and critical depth has probably 
been crossed. 

1.71 

0.00 
0.01 

3 
0 
0 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

2Hl V2372 



BOSS RiverCAD HEC-2 lrnalysis versior: 4. 0 PAGE 2 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLA::i T S 
PROJECT NUMBER : 99-33-01 5/08/2001 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOE ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SST/.. END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

44800.000 0.000 0.110 0.000 1. 47 183.48 183.48 0. 0( 
0.200702 107 92 88 183.86 0.38 1.41 0. lC 

25.93 0 55 0 0.00 183.90 183.90 2( 
276 0 275 0 74.8 1092.71 1167.47 1: 

0.55 0.00 4.96 0.00 0.000 15.3 182.01 C 

STATUS: Analyzing cross-section reach 44900.000. 

WARNING: {3302) Conveyance change is .outside of acceptable range. 

Upstream to Downstream Conveyance Ratio {KRATIO) 5.14 

44900.000 0.110 0.050 0.110 3.23 186.06 0.00 0.00 
0.007603 108 105 95 186.12 0.05 2.23 0.03 

26.22 115 6 62 0.00 183.50 183.50 9 
276 15~ 27 88 152.6 1047.48 1200.10 0 

0.57 1. 38 4.14 1.41 0.000 15.6 182.83 0 

STATUS: Analyzing cross-section reach 45000.000. 

WARNING: {3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio {KRATIO) 0.49 

±5000.000 0.110 0.050 0.110 2.94 187.54 0.00 0.00 
0.031621 149 106 84 187.86 0.32 1.66 0.08 

26.60 46 6 30 0.00 185.10 185.10 5. 
276 127 52 95 72.5 1051.65 1124.18 0 

0.58 2.74 8.54 3.10 0.000 15.9 184.60 0 

STATUS: Analyzing cross-section reach 45100.000. 

15100.000 0.110 0.050 0.110 3.95 190.25 0.00 0.00 
0.019773 115 103 96 190.50 0.25 2.63 0.01 

26.82 49 6 38 0.00 186.80 186.80 4 
276 124 48 102 66.3 1085.57 1151.92 0 

0.59 2.50 7.72 2.67 0.000 16.1 186.30 0 

STATUS: Analyzing cross-section reach 45200.000. 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 21 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER: 99-33-01 5/08/2 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

45200.000 0.110 0.050 0.110 4.38 192.18 0.00 0.00 
0.017183 122 108 90 192.44 0.26 1. 94 0.00 

27.05 28 6 62 0.00 188.30 188.30 3 
276 78 53 143 67.7 1062.24 1129.93 0 

0.60 2.73 7.72 2.31 0.000 16.2 187.80 0 

STATUS: Analyzing cross-section reach 45300.000. 

45300.000 0.110 0.050 0.110 3.11 194.11 0.00 0.00 
0.018586 90 93 112 194.26 0.15 1. 81 0.01 

27.30 57 4 48 0.00 191.50 191.50 2 
276 131 31 112 86.1 1025.17 1111.30 0 

0.61 2.28 6.39 2.33 0.000 16.4 191.00 0 

STATUS: Analyzing cross-section reach 45400.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.63 

45400.000 0.110 0.050 0.110 2.97 196.87 0.00 0.00 
0.046409 85 109 131 197.28 0.41 2.94 0.08 

27.52 43 4 22 0.00 194.40 194.40 3 
276 145 46 84 53.9 1027.94 1081.82 0 

0.61 3.35 9.78 3.82 0.000 16.6 193.90. 0 

STATUS: Analyzing cross-section reach 45500.000. 

WARNING: ( 3302) Conveyance change lS outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1. 73 

±5500.000 0.110 0.050 0.110 3.09 199.59 0.00 0.00 
0.015555 110 115 78 199.74 0.15 2.43 0.03 

27.71 37 4 59 0.00 197.00 197.00 4 

276 95 28 152 58.3 1023.68 1082.02 0 
0.62 2.57 5.82 2.56 0.000 16.7 196.50 0 

STATUS: Analyzing cross-section reach 45600.000. 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PJl..GE 22 
PROJECT TITLE FOUR SEJ\SONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER: 99-33-01 5/08/2000 

ECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
~LOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

45600.000 0.120 0.040 0.120 3.34 201.04 0.00 0.00 
0.013562 118 103 73 201.21 0.17 1.46 0.01 

27.96 88 5 21 0.00 198.20 198.20 4 
276 193 38 43 66.1 1039.99 1106.12 0 

0.63 2.19 7.15 2.07 0.000 16.8 197.70 0 

SPECIAL NOTE 
--------------

An asterisk (*) to the left of the cross-section number indicates a special 
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section. 

SUMMARY PRINTOUT TABLE 150 : FOUR SEASONS IN HIST. VA. - FLOODPLAIN s 
---------------------------- WATERSHED 4 PRE-DEVELOPMENT 

99-33-01 

2ross- Channel Top of Max. Low Minimum Discharge Computed Critica~ 
) Section Reach Roadway Chord C. s. Flow w. s. W. s. 
Number Length Elevation Elevation Elevation Elevation Eleva tic 

(ft) (ft MSL) (ft MSL) (ft MSL) (cfs) (ft MSL) (ft MSL) 
SECNO XLCH ELTRD ELLC ELM IN Q CWSEL CRIWS 
--------- --------- --------- --------- --------- --------- --------- --------

40001.000 0.00 0.00 0.00 89.00 848.00 92.61 0. ( 

* 40002.000 65.85 0.00 0.00 90.08 848.00 95.45 95 . .; 

< 40003.000 479.12 130.00 0.00 95.19 848.00 104.42 0. C 

* 40004.000 29.46 0.00 0.00 95.20 848.00 105.45 0 . C 

40100.000 80.40 0.00 0.00 96.50 547.00 105.48 0. C 

40200.000 134.51 0.00 0.00 99.00 547.00 105.54 0. C 

* 40300.000 120.40 0.00 0.00 102.80 547.00 105.78 0. C 

40400.000 107.67 0.00 0.00 106.20 547.00 108.38 0. C 

40500.000 106.92 0.00 0.00 106.95 547.00 109.49 0. C 
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BOSS RiverCAD HEC-2 AI1alysis version 4.0 PAGE 23 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/08/20 

Cross- Channel Top of Max. Low Minimum Discharge Computed Critica} 
Section Reach Roadway Chord C. s. Flow W. s. w. s. ' 

Number Length Elevation Elevation Elevation Elevation Eleva tic 
(ft) (ft MSL) (ft MSL) (ft MSL) (cfs) (ft MSL) (ft MSL) 

SECNO XLCH ELTRD ELLC ELM IN Q CWSEL CRIWS 
--------- --------- --------- --------- --------- --------- --------- --------

40600.000 136.61 0.00 0.00 106.99 547.00 110.84 0.0 

40700.000 102.69 0.00 0.00 107.53 547.00 112.16 0.0 

40800.000 117.74 0.00 0.00 108.73 547.00 113.28 0.0 

* 40900.000 145.79 0.00 0.00 110.63 547.00 114.53 0.0 

41000.000 203.13 0.00 0.00 112.17 547.00 116.83 0.0 

Ir 41100.000 96.15 0.00 0.00 115.32 547.00 119.10 0.0 

* 41200.000 128.14 0.00 0.00 118.13 547.00 121.47 0.0 

" 41300.000 116.79 0.00 0.00 119.65 547.00 122.52 0.0 

... 41400.000 156.97 0.00 0.00 121.33 547.00 123.59 123 . 
r 

. 41500.000 125.65 0.00 0.00 122.33 547.00 126.51 126.5 

* 41600.000 190.03 0.00 0.00 124.33 547.00 128.41 128.4 

41700.000 167.20 0.00 0.00 127.30 547.00 130.59 0.0 

41800.000 145.14 0.00 0.00 129.40 547.00 132.03 0.0 

" 41900.000 182.87 0.00 0.00 129.50 547.00 133.71 0.0 

42000.000 218.34 0.00 0.00 132.20 547.00 135.37 0.0 

' 42100.000 99.54 0.00 0.00 134.33 547.00 137.58 137.5 

42200.000 160.32 0.00 0.00 135.83 547.00 139.58 139.5 

42300.000 162.37 0.00 0.00 137.28 547.00 140.96 0.0 

42400.000 110.63 0.00 0.00 139.13 547.00 141. 73 0.0 

42500.000 127.74 0.00 0.00 14 0. 6 3 547.00 143.27 143.2 

42600.000 99.86 0.00 0.00 142.33 547.00 145.28 145. 2 

42700.000 108.33 0.00 0.00 143.53 547.00 146.87 o. (' 
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BOSS RiverCAD HEC-2 Analysis v2rsion 4.0 PAGE 24 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

Cross
Section 
Number 

SECNO 

Channel 
Reach 
Length 
(ft) 

XLCH 

Top of 
Roadway 
Elevation 
( ft MSL) 
ELTRD 

Max. Low 
Chord 
Elevation 
( ft MSL) 
ELLC 

Minimum 
C. S. 
Elevation 
( ft MSL) 

ELM IN 

5/08/2000 

Discharge Computed Crj_ t ica: 
Flow W. S. W. S. ' 

(cfs) 
Q 

Elevation Elevatic 
(ft MSL) (ft MSL) 
CWSEL CRIWS 

k 42800.000 130.99 0.00 0.00 145.73 547.00 148.60 148.6 

* 42900.000 116.96 0.00 0.00 146.73 547.00 150.25 150.2 

43000.000 108.27 0.00 0.00 147.31 547.00 151.92 0.0 

* 43100.000 100.00 0.00 0.00 150.33 276.00 153.18 153.1 

• 43200.000 123.23 0.00 0.00 151.83 276.00 154.89 154.8 

• 43300.000 126.68 0.00 0.00 153.43 276.00 157.18 157.0 

* 43400.000 133.22 0.00 0.00 155.03 276.00 158.72 0.0 

'43500.000 209.08 0.00 0.00 158.13 276.00 160.48 160.4 

~ 43600.000 96.45 0.00 0.00 159.63 276.00 162.95 0.0 

43700.000 153.40 0.00 0.00 162.33 276.00 165.21 0.0 

43800.000 126.60 0.00 0.00 165.31 276.00 168.07 0.0 

K 43900.000 124.00 0.00 0.00 166.33 276.00 169.20 0.0 

44000.000 113.83 0.00 0.00 168.13 276.00 170.53 0.0 

* 44100.000 117.75 0.00 0.00 169.43 276.00 172.35 0.0 

44200.000 101.00 0.00 0.00 170.33 276.00 173.40 0.0 

44300.000 102.38 0.00 0.00 172.33 276.00 174.89 0.0 

44400.000 107.35 0.00 0.00 174.53 276.00 176.88 0.0 

44500.000 144.23 0.00 0.00 176.33 276.00 179.17 0.0 

44600.000 102.66 0.00 0.00 177.23 276.00 180.81 0.0 

44700.000 116.36 0.00 0.00 180.20 276.00 181.90 0.0 

* 44800.000 92.46 0.00 0.00 182.01 276.00 183.48 l83.4 

44900.000 105.03 0.00 0.00 182.83 276.00 186.06 0.0 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 25 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER 99-33-01 5/08/20 

Cross
Section 
Number 

Channel 
Reach 
Length 
(ft) 

Top of 
Roadway 
Elevation 
(ft MSL) 
ELTRD 

Max. Low 
Chord 
Elevation 
(ft MSL) 
ELLC 

Minimum 
C. S. 
Elevation 
( ft MSL) 

ELM IN 

Discharge Computed Critical 
W. S.' 

SECNO XLCH 

* 45000.000 106.98 

45100.000 103.99 

45200.000 108.28 

45300.000 93.52 

* 45400.000 109.77 

* 45500.000 115.38 

45600.000 103.58 

Flow W. S. 

(cfs) 
Q 

0.00 0.00 184.60 276.00 

0.00 0.00 186.30 276.00 

0.00 0.00 187.80 276.00 

0.00 0.00 191.00 276.00 

0.00 0.00 193.90 276.00 

0.00 0.00 196.50 276.00 

0.00 0.00 197.70 - 276.00 

Elevation Elevatic 
(ft MSL) (ft MSL) 
CWSEL CRIWS 

187.54 O.G 

190.25 0.0 

192.18 0.0 

194.11 0.0 

196.87 0.0 

199.59 0.0 

201.04 0.0 

SUMMARY PRINTOUT TABLE 150 : FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
--------------------------- WATERSHED 4 PRE-DEVELOPMENT 

Cross
Section 
Number 

SECNO 

99-33-01 

Discharge Computed 
Flow W. S. 

(cfs) 
Q 

Elevation 
(ft MSL) 

CWSEL 

W.S. Elev 
Diff per 
Profile 
(ft) 
DIFWSP 

W.S. Elev 
Diff per 
Section 
(ft) 
DIFWSX 

W.S. Elev 
Diff per 
Know/Comp 
(ft) 
DIFKWS 

Water 
Surface 
Top Width 
(ft) 

TOPWID 

Channel 
Reach 
Length 
(ft) 

XLCH 

40001.000 848.00 92.61 0.00 0.00 0.00 166.51 0.0 

k 40002.000 848.00 95.45 0.00 2.84 0.00 12.00 65.8 

~ 40003.000 848.00 104.42 0.00 8.97 0.00 12.00 479.1 

~ 40004.000 848.00 105.45 0.00 1.02 0.00 244.88 29.4 

'40100.000 547.00 105.48 0.00 0.03 0.00 229.28 80.4 

40200.000 547.00 105.54 0.00 0.06 0.00 185.45 134.5 

40300.000 547.00 105.78 0.00 0.24 0.00 119.03 120.4 

40400.000 547.00 108.38 0.00 2.60 0.00 178.65 107.6 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 2 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAIN s 
PROJECT NUMBER : 99-33-01 5/08/2001 

Cross- Discharge Computed w.s. Elev w.s. Elev W.S. Elev Water Channe: 
Section Flow w. s. Diff per Diff per Diff per Surface Reach ' 
Number Elevation Profile Section Know/Comp Top Width Length 

(cfs) (ft MSL} (ft} (ft} (ft} (ft} (ft) 
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 
--------- --------- --------- --------- --------- --------- --------- ------· 

40500.000 547.00 109.49 0.00 1.11 0.00 150.56 106. 

40600.000 547.00 110.84 0.00 1.35 0.00 113.19 136. 

40700.000 547.00 112.16 0.00 1.31 0.00 133.46 102. 

40800.000 547.00 113.28 0.00 1.13 0.00 120.87 117. 

< 40900.000 547.00 114.53 0.00 1. 25 0.00 121.41 145. 

41000.000 547.00 116.83 0.00 2.30 0.00 150.87 203. 

* 41100.000 547.00 119.10 0.00 2.27 0.00 97.05 96. 

< 41200.000 547.00 121.47 0.00 2.38 0.00 149.11 128. 

., 41300.000 547.00 122.52 0.00 1. 05 0.00 142.24 116. 

41400.000 547.00 123.59 0.00 1. 07 0.00 131.99 156. 

' 41500.000 547.00 126.51 0.00 2.92 0.00 106.92 125. 

X 41600.000 547.00 128.41 0.00 1.90 0.00 82.17 190. 

41700.000 547.00 130.59 0.00 2.17 0.00 150.48 167. 

* 41800.000 547.00 132.03 0.00 1.44 0.00 192.49 145. 

41900.000 547.00 133.71 0.00 1. 68 0.00 136.14 182., 

* 42000.000 547.00 135.37 0.00 1.66 0.00 142.22 218.: 

42100.000 547.00 137.58 0.00 2.21 0.00 134. 94 99.' 

42200.000 547.00 139.58 0.00 2.00 0.00 145.10 160 .. 

* 42300.000 547.00 140.96 0.00 1. 3 8 0.00 132.14 162.: 

42400.000 547.00 141.73 0.00 0.77 0.00 151.92 110. E 

* 42500.000 547.00 143.27 0.00 1.54 0.00 149.96 127. -

'12600.000 547.00 145.28 0.00 2.01 0.00 141.73 9 9. ~ 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 27 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAIN s 
PROJECT NUMBER : 99-33-01 s/08/2or· 

Cross- Discharge Computed w.s. Elev w.s. Elev w.s. Elev Water Channel 
Section Flow w. s. Diff per Diff per Diff per Surface Reach' 
Number Elevation Profile Section Know/Comp Top Width Length 

(cfs) (ft MSL) (ft) (ft) (ft) (ft) (ft) 
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 
--------- --------- --------- --------- --------- --------- --------- --------

42700.000 547.00 146.87 0.00 1. 59 0.00 129.75 108.3 

* 42800.000 547.00 148.60 0.00 1.73 0.00 lll.94 130.9 

* 42900.000 547.00 150.25 0.00 1. 65 0.00 134.74 116.9 

43000.000 547.00 151.92 0.00 1.66 0.00 137.18 108.2 

* 43100.000 276.00 153.18 0.00 1. 27 0.00 72.21 100.0 

* 43200.000 276.00 154.89 0.00 1. 70 0.00 91.92 123.2 

* 43300.000 276.00 157.18 0.00 2.29 0.00 87.61 126.6 

* 43400.000 276.00 158.72 0.00 1. 55 0.00 ll8.16 133.2 

43500.000 276.00 160.48 0.00 1. 75 0.00 154.60 209.~ 

~ 43600.000 276.00 162.95 0.00 2.47 0.00 136.50 96.4 

* 43700.000 276.00 165.21 0.00 2.26 0.00 57.42 153.4 

* 43800.000 276.00 168.07 0.00 2.86 0.00 100.92 126.6 

< 43900.000 276.00 169.20 0.00 1.13 0.00 97.15 124.0 

* 44000. 000 2 '7 b ·. 0 0 170.53 0.00 1.32 0.00 115.21 113.8 

• 44100.000 276.00 172.35 0.00 1.83 0.00 121.00 117.7 

44200.000 276.00 173.40 0.00 1.04 0.00 108.05 101.0 

44300.000 276.00 174.89 0.00 1. 50 0.00 113.78 102.3 

44400.000 276.00 176.88 0.00 1. 98 0.00 98.89 107.3 

44500.000 276.00 179.17 0.00 2.29 0.00 117.20 144.2 

44600.000 276.00 180.81 0.00 1.64 0.00 64.14 102.6 

44700.000 276.00 181.90 0.00 1.09 0.00 111.33 ll6.3 

44800.000 276.00 183.48 0.00 1. 58 0.00 74.77 92.4 

2Hl V2380 



BOSS RiverCAD HEC-2 An~lysis version 4.0 PAGE 2E 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-0l 5/08/200( 

Cross
Section 
Number 

SECNO 

Discharge Computed 
Flow W. S. 

(cfs) 
Q 

Elevation 
( ft MSL) 
CWSEL 

W.S. Elev W.S. Elev 
Diff per 
Profile 
(ft) 
DIFWSP 

Diff per 
Section 
(ft) 
DIFWSX 

W.S. Elev 
Diff per 
Know/Comp 
(ft) 
DIFKWS 

Water 
Surface 
Top Width 
(ft) 
TOPWID 

Channel 
Reach' 
Length 
(ft) 

XLCH 

* 44900.000 276.00 186.06 0.00 2.59 0.00 152.61 105. 

* 45000.000 276.00 187.54 0.00 1.48 0.00 72.53 106. 

45100.000 276.00 190.25 0.00 2.71 0.00 66.35 103. 

45200.000 276.00 192.18 0.00 1.94 0.00 67.68 108. 

45300.000 276.00 194.11 0.00 1.93 0.00 86.13 93. 

k 45400.000 276.00 196.87 0.00 2.76 0.00 53.88 109. 

* 45500.000 276.00 199.59 0.00 2.72 0.00 58.34 115. 

45600.000 276.00 201.04 0.00 1.45 0.00 66.13 103. 

~rTMMARY OF WARNING AND STATUS MESSAGES : 

Section 40002, profile 1, critical depth assumed. 

Section 40002, profile l, probable minimum specific energy. 

Section 40002, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 40003, profile 1, conveyance change outside acceptable range. 

Section 40004, profile 1, conveyance change outside acceptable range. 

Section 40100, profile l, conveyance change outside acceptable range. 

Section 40200, profile 1, conveyance change outside acceptable range. 

Section 40300, profile 1, conveyance change outside acceptable range. 

Section 40900, profile l, conveyance change outside acceptable range. 

Section 41100, profile 1, conveyance change outside acceptable range. 

Section 41200, profile 1, conveyance change outside acceptable range. 

Section 41300, profile l, conveyance change outside acceptable range. 
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30SS RiverCAD HEC-2 Analysis version 4.0 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

Section 41400, profile l, critical depth assumed. 

Section 41400, profile 1, minimum specific energy. 

Section 41500, profile l, critical depth assumed. 

Section 41500, profile 1, probable minimum specific energy. 

PAGE 29 

5/08/200( 

Section 41500, profile l, 20 trials attempted to balance water surface 
elevation. 

Section 41600, profile 1, critical depth assumed. 

Section 41600, profile 1, minimum specific energy. 

Section 41800, profile 1, conveyance change outside acceptable range. 

Section 41900, profile 1, conveyance change outside acceptable range. 

Section 42000, profile 1, conveyance change outside acceptable range. 

Section 42100, profile 1, critical depth assumed. 

Section 42100, profile 1, minimum specific energy. 

Section 42200, profile 1, critical depth assumed. 

Section 42200, profile 1, minimum specific energy. 

Section 42300, profile l, conveyance change outside acceptable range. 

Section 42400, profile l, conveyance change outside acceptable range. 

Secti6n 42~00, profile 1, critical depth assumed. 

Section 42500, profile 1, minimum specific energy. 

Section 42600, profile l, critical depth assumed. 

Section 42600, profile 1, minimum specific energy. 

Section 42800, profile 1, critical depth assumed. 

Section 42800, profile 1, minimum specific energy. 

Section 42900, profile 1, critical depth assumed. 

Section 42900, profile 1, minimum specific energy. 

3ection 43100, profile l, critical depth assumed. 
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PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER: 99-33-01 5/08/200G 

Section 43100, profile 1, probable minimum specific energy. 

Section 43100, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 43200, profile 1, critical depth assumed. 

Section 43200, profile 1, minimum specific energy. 

Section 43300, profile 1, conveyance change outside acceptable range. 

Section 43400, profile 1, conveyance change outside acceptable range. 

Section 43500, profile 1, critical depth assumed. 

Section 43500, profile 1, minimum speciftc energy. 

Section 43600, profile 1, conveyance change outside acceptable range. 

Section 43700, profile 1, conveyance change outside acceptable range. 

Section 43800, profile 1, conveyance change outside acceptable range. 

Section 43900, profile 1, conveyance change outside acceptable range. 

Section 44000, profile 1, conveyance change outside acceptable range. 

Section 44100, profile 1, conveyance change outside acceptable range. 

Section 44700, profile l, conveyance change outside acceptable range. 

Section 44800, profile 1, critical depth assumed. 

Section 44800, profile 1, probable minimum specific energy. 

Section 44800, profile l, 20 trials attempted to balance water surface 
elevation. 

Section 44800, profile 1, slope too steep. 

Section 44900, profile l, conveyance change outside acceptable range. 

Section 45000, profile l, conveyance change outside acceptable range. 

Section 45400, profile 1, conveyance change outside acceptable range. 

Section 45500, profile l, conveyance change outside acceptable range. 

60 Warning and status message(s) generated 
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BOSS RiverCAD HEC-2 Analysis version 4.0 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER: 99-33-01 

BOSS RiverCAD (tm) 
=~====================;==~= 

Copyright (C) 1999 BOSS International 
All Rights Reserved 

Version 
Serial Number 

4.0 
10120 

Licensed to BOSS International 

PROGRAM ORIGIN: 

BOSS RiverCAD HEC-2 Analysis is an enhanced version of the U.S. 
Army Corps of Engineers Hydrologic Engineering Center HEC-2 program 

PAGE 

5/09/20. 

for water-surface profile computations. Program based upon the September 
1990 version, updated on August 1991. 

ISCLAIMER : 

BOSS RiverCAD is a complex program which requires engineering 
expertise to use correctly. BOSS International assumes absolutely no 
responsibility for the correct use of this program. All results obtained 
should be carefully examined by an experienced professional engineer to 
determine if they are reasonable and accurate. 

Although BOSS International has endeavored to make BOSS RiverCAD 
error free, the program is not and cannot be certified as infallible. 
Therefore, BOSS International makes no warranty, either implicit or 
explicit, as to the correct performance or accuracy of this software. 

In no event shall BOSS International be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of purchase or use of this software. Thesole and exclusive 
liability to BOSS International, regardl~ss of the form of action, shall 
not exceed the purchase price of this software. 

TECT DESCRIPTION : 

ROJECT TITLE 
ROJECT NUMBER 
ESCRIPTION 
NG I NEER 
\TE OF RUN 
EME OF RUN 

FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
99-33-01 
WATERSHED 1 POST-DEVELOPMENT 
TIM EVERLY 

5/09/2000 
10:09 am 2HlV2384 



BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 2 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPUUN S 
PROJECT NUMBER : 99-33-01 5/09/2000 

Tl 99-33-01 
T2 FOUR SEASONS IN HIST. VA. - FLOODPLAIN STUDY 
T3 WATERSHED 1 POST-DEVELOPMENT 
T4 FLOW REDUCTION@ CROSS SECTION 10100 TO ACCOUNT FOR FLOW CHANNELED 
T4 ONTO THE PROPERTY BY WAY OF A CULVERT UNDER I-95 

JOB PARAMETERS : 

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q 

-10 2 459 

J2 NPROF I PLOT PRFVS XSECV XSECH FN AL LDC IBW 

-1 -1 -6 

STATUS: Analyzing profile 1. 

Contraction Coefficient (CCHV) 0.100 

·j Expansion Coefficient (CEHV) 0.300 

STATUS: Analyzing cross-section reach 10001.000. 
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iO.SS Ri verCAD HEC-2 Analysis version 4. 0 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

ross 
ection 
· .. rnlber 
ECNO 

:1ergy 
radient 

:..OPE 
Et/ft) 

1mmul
:ive 
)lume 
)L 
tcre- ft) 

,tal 
ow 

fs) 

ow 
avel 
me 
ME 
rs) 

001.000 
.001766 

0.00 
459 

0.00 

Left 
Over bank 
Manning 
XNL 

Left 
Over bank 
Length 
XLOBL 
(ft) 

Left 
Over bank 
Area 
ALOB 
( sq ft) 

Left 
Over bank 
Flow 
QLOB 
(cf s) 

Le,ft 
Over bank 
Velocity 
VLOB 
( ft/s) 

0.120 
0 

93 
144 

1.55 

Channel 
Manning 
n 
XNCH 

Channel 
Length 

XLCH 
(ft) 

Channel 
Area 

ACH 
(sq ft) 

Channel 
Flow 

- QCH 
(cfs) 

Channel 
Mean 
Velocity 
VCH 
(ft/s) 

0.035 
0 

27 
153 

5.55 

Right 
Over bank 
Manning 
XNR 

Right 
Over bank 
Length 
XLOBR 
(ft) 

Right 
Over bank 
Area 
AROB 
(sq ft) 

Right 
Over bank 
Flow 
QROB 
(cfs) 

Right 
Over bank 
Velocity 
VROB 
(ft/s) 

0.110 
0 

108 
161 

1.49 

Flow 
Depth 

DEPTH 
(ft) 

Energy 
Gradient 
Elevation 
EG 
( ft MSL) 

Bridge 
Deck 
Area 
CORAR 
(sq ft) 

Computed 
w. s. 
Top Width 
TOPWD 
(ft) 

Water 
Surface 
Elevation 
CWSEL 
( ft MSL) 

Weighted 
Velocity 
Head 
HV 
(ft) 

Left 
Bank 
Elevation 
LTBNK 
(ft MSL) 

Left 
w. s. 
Station 
SSTA 
(ft) 

Length Cummul. 
Weighted Surface 
Manning n Area 
WTN TWA 

8.19 
106.37 

0.00 
56.1 

0.000 

(acres) 

106.19 
0.18 

99.00 
1007.89 

0.0 

STATUS: Analyzing cross-section reach 10002.000. 

)02.000 
001636 

0.17 
459 

0.00 

0.120 
29 
97 

140 
1.43 

0.035 
28 
11 
46 

3.99 

0.110 
28 

168 
272 

1. 61 

7.88 
106.43 

0.00 
64.2 

0.000 

106.38 
0.06 

99.50 
1007.11 

0.0 

STATUS: Analyzing cross-section reach 10100.000. 

PAGE 3 

5/09/2000 

Critical Known 
W. S. W. S. 
Elevation Elevation 
CRIWS WSELK 
(ft MSL) (ft MSL) 

Friction 
Energy 
Loss 
HL 
(ft} 

Right 
Bank 
Elevation 
RTBNK 
( ft MSL) 

Right 
W. S. 
Station 
END ST 
(ft) 

Minimum 
C. S. 
Elevation 
ELM IN 
( ft MSL) 

0.00 
0.00 

99.00 
1063.94 

98.00 

0.00 
0.05 

99.50 
1071.29 

98.50 

Other 
Energy 
Loss 
OLOSS 
(ft) 

Number of 
Balance 
Trials 
I TRIAL 

Number of 
Crit Dpth 
Trials 
IDC 

Number of 
Other 
Trials 
I CONT 

106.19 
0.00 

0 
0 
0 

0.00 
0.01 

2 
0 
0 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.53 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 4 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER: 99-33-01 5/09/2000 

:ECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOE ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QR.OB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

10100.000 0.110 0.040 0.110 5.69 106.69 0.00 0.00 
0.003311 188 102 85 106.73 0.05 0.30 0.00 

1. 01 182 8 43 0.00 102.00 102.00 2 
344 241 33 69 117.3 1037.22 1154.56 0 

0.03 1.33 3.87 1. 60 0.000 0.4 101.00 C 

STATUS: Analyzing cross-section reach 10200.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0. 62 

10200.000 0.100 0.046 0.100 4.44 106.94 0.00 0. DC 
0.008491 42 98 86 107.04 0.09 0.29 0. OJ 

1.25 105 6 41 0.00 103.50 103.50 -
~ 

344 221- 30 92 95.7 1046.62 1142.34 C 
0.04 2.10 4.57 2.21 0.000 0.5 102.50 C 

\ STATUS: Analyzing cross-section reach 10300.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0. 6 ~ 

L0300.000 0.110 0.052 0.120 3.67 108.17 0.00 0. 0( 
0.020084 104 102 95 108.30 0.13 1.25 0.0 

1.57 37 5 88 0.00 105.50 105.50 
344 104 30 209 92.6 1031.37 1124.01 

0.05 2.79 5.48 2.36 0.000 0.7 104.50 

STATUS: Analyzing cross-section reach 10400.000. 

~0400.000 0.110 0.052 0.120 4.87 109.77 0.00 0.0 
0.021210 69 102 92 110.06 0.29 1.71 0.0 

1. 80 75 9 18 0.00 105.90 105.90 
344 223 73 47 76.2 1026.01 1102.17 

0.05 2.94 7.53 2.49 0.000 0.9 104.90 

STATUS: Analyzing cross-section reach 10500.000. 
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PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/09/2000· 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------
10500.000 0.120 0.046 0.110 3.51 110.80 0.00 

0.010995 41 97 66 111.04 0.24 0.97 
1. 96 9 14 107 0.00 107.95 107.95 

344 16 97 230 72.8 1028.57 1101.40 
0.06 1. 77 6.52 2.14 0.000 1.0 107.29 

STATUS: Analyzing cross-section reach 10600.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

0.00 
0.01 

2 
0 
0 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: {3720) Critical depth has been assumed. 

)600. 000 0.120 0.046 0.110 3.60 112.04 112.04 
1 .030066 66 101 56 112.98 0.94 1. 30 

2.11 49 14 4 0.00 109.10 109.10 
344 174 156 13 34.2 1082.77 1117.02 

0.06 3.54 10.87 2.67 0.000 1.0 108.44 

STATUS: Analyzing cro~s-section reach 10700.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

00.000 0.120 0.046 0.110 3.80 114.80 0.00 
014586 102 105 75 114.95 0.15 1. 89 

2.31 40 1 72 0.00 111.50 111.50 
344 95 8 239 55.9 1063.30 1119.22 

0.07 2.35 4.56 3.30 0.000 1.1 111.00 

STATUS: Analyzing cross-section reach 10800.000. 

0.00 
0.21 

20 
5 
0 

1.44 

0.00 
0.08 

2 
0 
0 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/09/200 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOE ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- --------

10800.000 0.120 0.046 0.110 3.70 116.20 0.00 0. Qi 

0.017726 64 93 90 116.31 0.11 1. 36 0. 01 
2.54 22 1 107 0.00 113.00 113.00 

344 60 9 274 91.6 1058.84 1150.49 
0.08 2.67 4.94 2.55 0.000 1.3 112.50 

STATUS: Analyzing cross-section reach 10900.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1. 6f 

10900.000 0.120 0.046 0.110 3.51 116.91 0.00 0. oc 
0.006459 114 90 29 116.95 0.05 0.64 0. OJ 

2.81 130 1 73 0.00 113.90 113.90 -
344 20T s 136 108.6 1017.73 1126.33 C 

0.09 1. 55 2.88 1. 86 0.000 1.4 113.40 C 

STATUS: Analyzing cross-section reach 11000.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.2E 

_1000. 000 0.120 0.046 0.110 3.09 117.59 0.00 O.OC 
0.095392 35 94 101 118.03 0.44 0.96 0.12 

2.99 so 1 16 0.00 115.00 115.00 3 
344 238 15 90 63.3 1030.85 1094.12 C 

0.09 4.67 10.18 5.58 0.000 1.5 114.50 C 

STATUS: Analyzing cross-section reach lll00.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 2.42 

11100.000 0.120 0.046 0.110 3.92 120.02 0.00 0.00 
0.016318 46 97 90 120.17 0.15 2.12 0.03 

3.13 59 1 50 0.00 116.60 116.60 3 
344 168 9 166 51. 0 1013.82 1064.80 0 

0.10 2.83 4. 94 3.27 0.000 1.6 116.10 0 

STATUS: Analyzing cross-section reach 11200.000. 
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,..._,ss RiverCAD HEC-2 Analysis version 4. o 
PROJECT TITLE FOL"'R SEASONS IN HIST. VA. - FLOODPU,IN S 
PROJECT NUMBER : 99-33-01 

ZCNO XNL XNCH XNR DEPTH CWSEL 
_JOPE XLOBL XLCH XLOBR EG HV 
)L ALOB ACH AROB CORAR LTBNK 

QLOB QCH QROB TOPWD SSTA 
CME VLOB VCH VROB WTN TWA 
·------- --------- --------- --------- --------- ---------

.200. 000 0.120 0.046 0.110 3.76 121.61 
1. 031198 98 98 63 121.83 0.22 

3.31 9 1 83 0.00 118.35 
344 29 12 302 62.0 1007.94 

0.10 3.16 6.64 3.62 0.000 1.7 

STATUS: Analyzing cross-section reach 11300.000. 

300.000 0.120 0.046 0.110 3.14 122.89 
.022195 95 100 34 123.06 0.17 

3.42 29 3 84 0.00 120.25 
344 77 22 244 70.9 1:009.82 

0 ._11 2.66 7.30 2.88 0.000 1.8 

STATUS: Analyzing cross-section reach 11400.000. 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

0.00 
1. 64 

118.35 
1069.94 

117.85 

0.00 
1.23 

120.25 
1080.69 
119.75 

PAGE 7 

5/09/2000. 

WSELK 
OLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.02 

4 
0 
0 

0.00 
0.00 

3 
0 
0 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

lOO. 000 0.120 0.046 0.110 2.69 124.29 0.00 
070706 66 64 35 124.67 0.38 1.54 

3.51 6 2 70 0.00 122.10 122.10 
344 24 28 290 67.3 1023.69 1090.99 

0.11 3.61 10.48 4.13 0.000 1.8 121.60 

STATUS: Analyzing cross-section reach 11500.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

00.000 0.120 0.046 0.110 3.45 126.45 0.00 
006602 21 170 160 126.49 0.04 1.79 

3.86 154 3 90 0.00 123.50 123.50 
344 2 01 14 128 168.9 1042.44 1211.31 

0.13 1.30 4.25 1.43 0.000 2.1 123.00 

STATUS: Analyzing cross-section reach 11600.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

0.56 

0.00 
0.06 

1 
0 
0 

3.27 

0.00 
0.03 

7 
0 
0 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PP...GE 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/09/200 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
.SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOE ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA ENDST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- --------~ 

11600.000 0.120 0.046 0.110 3.32 127.82 127.82 
0.070917 36 69 91 128.51 0.69 0.97 

4.07 28 3 32 0.00 125.00 125.00 
344 134 43 166 43.0 1126.90 1169.92 

0.13 4.76 13.55 5.10 0.000 2.2 124.50 

STATUS: Analyzing cross-section reach 11700.000. 

STATUS: (33011 The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

J.1700.000 0.120 0.046 0.110 3.61 130.11 0.00 
0.012311 38 106 87 130.21 0.10 1.63 

4.23 109 3 56 0.00 127.00 127.00 
344 182 20 140 119.8 1041.78 1161.54 

0.14 1.66 5.98 2.47 0.000 2.3 126.50 

STATUS: Analyzing cross-section reach 11800.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

_1800.000 0.120 0.046 0.110 2.94 131.94 0.00 
0.064902 81 101 86 132.31 0.37 2.02 

4.49 77 2 16 0.00 129.50 129.50 
344 248 33 62 92.7 1030.77 1123.43 

0.15 3.21 11.90 3.88 0.000 2.5 129.00 

STATUS: Analyzing cross-section reach 11900.000. 
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OSS RiverCAD HEC-2 Analysis version 4.0 PAGE 9 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5 Io 9 I 2 o o o - --::\ 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 2.25 

~CNO XNL XNCH XNR DEPTH CWSEL 
.,OPE XLOBL XLCH XLOBR EG HV 
)L ALOB ACH AROB CORAR LTBNK 

QLOB QCH QROB TOPWD SSTA 
:ME VLOB VCH VROB WTN TWA 
·------- --------- --------- --------- --------- ---------
_900. 000 0.120 0.046 0.110 3.68 134.18 
).012812 75 89 86 134.26 0.09 

4.72 145 3 22 0.00 131.00 
344 270 18 54 118.4 1014.05 

0.16 1.86 5.87 2.40 0.000 2.7 

STATUS: Analyzing cross-section reach 12000.000. 

000.000 0.100 0.040 0 .100 _ 5.18 136.71 
.017386 236 108 80 137.02 0.31 

5.33 53 5 38 0.00 132.20 
344 162- 45 136 66.8 1077.30 

0.17 3.06 8.96 3.49 0.000 3.2 

STATUS: Analyzing cross-section reach 12100.000. 

100.000 0.100 0.040 0.100 4.45 137.78 
.018178 34 85 72 138.00 0.22 

5.45 68 4 42 0.00 134.00 
344 182 35 125 87.8 1101.28 

0.17 2.68 8.26 2.91 0.000 3.3 

STATUS: Analyzing cross-section reach 12200.000. 

200.000 0.100 0.040 0.100 3.02 13 9. 3 5 
.034681 35 101 80 139.66 0.30 

5.60 16 2 66 0.00 137.00 
344 51 25 266 59.0 1109.29 

0.18 3.12 8.74 4.00 0.000 3.4 

STATUS: Analyzing cross-section reach 12300.000. 

l00.000 0.120 0.063 0.120 3.84 141.97 
.031681 77 99 71 142.16 0.19 

5.76 53 2 49 0.00 138.80 
344 139 12 191 70.6 1134.28 

0.18 2.61 4.95 3.87 0.000 3.5 

STATUS: Analyzing cross-section reach 12400.000. 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

0.00 
1.93 

131.00 
1132.43 

130.50 

0.00 
2.69 

132.20 
1144.14 

131.53 

0.00 
0.97 

134.00 
1189.08 

133.33 

0.00 
1.63 

137.00 
1168.31 

136.33 

0.00 
2.49 

138.80 
1204.90 

138.13 

WSELK 
OLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.03 

4 
0 
0 

0.00 
0.07 

3 
0 
G 

0.00 
0.01 

2 
0 
0 

0.00 
0.03 

2 
0 
0 

0.00 
0.01 

3 
0 
0 
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PROJECT TITLE FOUR SEASON? IN HIST. VA. - FLOODPLAINS 
PROJECT NL"'MBER : 99-33-01 5/09/2000 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1. 82 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

12400.000 0.120 0.063 0.120 3.24 143.54 0.00 0.00 
0.009572 95 92 86 143.62 0.08 1.45 0.01 

6.05 93 6 71 0.00 140.50 140.50 4 
344 167 31 145 101.7 1031.35 1133.02 0 

0.20 1. 79 4.86 2.02 .0.000 3.6 140.30 0 

STATUS: Analyzing cross-section reach 12500.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.45 

1 2500.000 0.120 0.063 0.120 2.09 144.39 0.00 0.00 
. 046989 46 103 48 144.62 0.23 0.95 0.04 

6.21 53 4 45 0.00 142.50 142.50 2 
344 178 32 133 85.8 1020.64 1106.48 0 

0.20 3.31 7.99 2.91 0.000 3.8 142.30 0 

STATUS: Analyzing cross-section reach 12600.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1.53 
-·· 

L2600.000 0.120 0.063 0.120 2.45 147.25 0.00 0.00 
0.019980 97 96 88 147.38 0.13 2.75 0.01 

6.46 62 4 65 0.00 145.00 145.00 3 
344 155 27 160 82.1 1022.38 1104.50 0 

0.21 2.48 5.80 2.46 0.000 3.9 144.80 0 
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30SS RiverCAD HEC-2 Analysis version 4.0 PAGE 11 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLJ,.IN S 
PROJECT NUMBER: 99-33-01 5/09/2000 

,PECIAL NOTE : 

An asterisk (*) to the left of the cross-section number indicates a special 
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section. 

UMMARY PRINTOUT TABLE 150 : FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
--------------------------- WATERSHED 1 POST-DEVELOPMENT 

Cross
Section 
Number 

SECNO 

10001.000 

10002.000 

10100.000 

10200.000 

10300.000 

10400.000 

10500.000 

10600.000 

10700.000 

10800.000 

10900.000 

11000.000 

11100.000 

11200.000 

11300.000 

L1400. 000 

Channel 
Reach 
Length 
(ft) 

XLCH 

0.00 

28.38 

102.--83 

98.18 

102.11 

102.49 

97.67 

101.47 

105.21 

93.36 

90.86 

94.58 

97.28 

98.85 

100.80 

64.52 

99-33-01 

Max. Low Minimum 
Chord C. S. 

Discharge Computed 
Flow W. S. 

Critical 
w. s. 

Top of 
Roadway 
Elevation 
( ft MSL) 
ELTRD 

Elevation Elevation 
(ft MSL) (ft MSL) (cfs) 

Q 

Elevation Elevatio 
(ft MSL) (ft MSL) 

ELLC ELM IN CWSEL CRIWS 

0.00 0.00 98.00 459.00 106.19 0.0 

0.00 0.00 98.50 459.00 106.38 0.0 

0.00 0.00 101.00 344.00 106.69 0.0 

0.00 0.00 102.50 344.00 106.94 0. ( 

0.00 0.00 104.50 344.00 108.17 0.0 

0.00 0.00 104.90 344.00 109.77 0.0 

0.00 0.00 107.29 344.00 110.80 0.0 

0.00 0.00 108.44 344.00 112.04 112.0 

0.00 0.00 lll.00 344.00 114.80 0.0 

0.00 0.00 112.50 344.00 116.20 0.0 

0.00 0.00 113.40 344.00 116.91 0.0 

0.00 0.00 114.50 344.00 117.59 0.0 

0.00 0.00 116.10 344.00 120.02 0.0 

0.00 0.00 117.85 344.00 121.61 0.0 

0.00 0.00 119.75 344.00 122.89 0.0 

0.00 0.00 121.60 344.00 124.29 0.0 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 12 
PROJ.ECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAIN S 
PROJECT NUMBER : 99-33-01 5/09/2000 

Cross
Section 
Number 

SECNO 

* 11500.000 

* 11600.000 

* 11700.000 

* 11800.000 

* 11900.000 

12000.000 

12100.000 

12200.000 

12300.000 

12400.000 

12500.000 

k 12600.000 

Channel 
Reach 
Length 
(ft) 

XLCH 

170.47 

69.17 

106.65 

101.83 

89.17 

108.38 

85.55 

101.66 

99.25 

92.15 

103.58 

96.79 

Top of 
Roadway 
Elevation 
(ft MSL) 
ELTRD 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Max. Low 
Chord 
Elevation 
(ft MSL) 
ELLC 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Minimum 
C. S. 
Elevation 
(ft MSL) 

ELM IN 

123.00 

124.50 

126.50 

129.00 

130.50 

131.53 

133.33 

136.33 

138.13 

140.30 

142.30 

144.80 

Discharge 
Flow 

(cfs) 
Q 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

Computed 
w. s. 
Elevation 
( ft MSL) 

CWSEL 

126.45 

127.82 

130.11 

131.94 

134.18 

136.71 

137.78 

139.35 

141.97 

143.54 

144.39 

147.25 

,UMMARY PRINTOUT T.l\BLE 150 : FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
---------------------------- WATERSHED 1 POST-DEVELOPMENT 

Cross
Section 
Number 

SECNO 

10001.000 

10002.000 

* 10100.000 

99-33-01 

Discharge Computed W.S. Elev W.S. Elev W.S. Elev 
Diff per 
Know/Comp 
(ft) 
DIFKWS 

Flow W. S. Diff per Diff per 

(cfs) 
Q 

459.00 

459.00 

344.00 

Elevation Profile Section 
(ft MSL) (ft) (ft) 
CWSEL DIFWSP DIFWSX 

106.19 0.00 0.00 0.00 

106.38 0.00 0.19 0.00 

106.69 0.00 0.31 0.00 

Water 
Surface 
Top Width 
(ft) 

TOPWID 

56.06 

64.18 

117.34 

2Hl V2395 

Critica 
W. S.' 
Eleva tic 
( ft MSL: 
CRIWS 

0. ( 

127. E 

0. C 

0. C 

o.c 

o.c 

o.c 

o.c 

0.0 

0.0 

0.0 

0.0 

Channel 
Reach 
Length 
(ft) 
XLCH 

0.0 

28.3 

J02.8 



BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 13 
PROJECT TITLE FOUR SEASO:NS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

Cross
Section 
Number 

SECNO 

10200.000 

10300.000 

10400.000 

10500.000 

10600.000 

10700.000 

10800.000 

10900.000 

11000.000 

11100.000 

11200.000 

11300.000 

11400.000 

11500.000 

11600.000 

11700.000 

11800.000 

11900.000 

12000.000 

12100.000 

12200.000 

12300.000 

Discharge Computed 
Flow W. S. 

(cfs) 
Q 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

_344. 00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

Elevation 
( ft MSL) 

CWSEL 

106.94 

108.17 

109.77 

110.80 

112.04 

114.80 

116.20 

116.91 

117.59 

120.02 

121.61 

122.89 

124.29 
--

126. 45 

127.82 

130.11 

131.94 

134.18 

136.71 

137.78 

139.35 

141.97 

W.S. Elev 
Diff per 
Profile 
{ft) 
DIFWSP 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

W.S. Elev 
Diff per 
Section 
(ft) 

DIFWSX 

0.26 

1. 22 

1. 60 

1. 03 

1. 24 

2.76 

1.40 

0.71 

0.69 

2.43 

1.59 

1. 28 

1. 40 

2.16 

1.37 

2.29 

1.83 

2.24 

2.53 

1. 07 

1.57 

2.62 

5/09/200Q.- ,-., 

W.S. Elev 
Diff per 
Know/Comp 
(ft) 

DIFKWS 

Water 
Surface 
Top Width 
(ft) 

TOPWID 

0.00 95.72 

0.00 92.64 

0.00 76.16 

0.00 72.83 

0.00 34.25 

0.00 55.92 

0.00 91.65 

0.00 108.59 

0.00 63.26 

0.00 50.98 

0.00 62.01 

0.00 70.88 

0.00 67.29 

0.00 168.86 

0.00 43.02 

0.00 119.76 

0.00 92.66 

0.00 118.38 

0.00 66.85 

0.00 87.81 

0.00 59.03 

0.00 70.63 
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Channel 
Reach' 
Length 
(ft) 

XLCH 

98.1 

102.1 

102.4 

97.6 

101.4 

105.2 

93.3 

90.8 

94.5 

97.2 

98.8 

100.8 

64.5 

170.4 

69.1 

106.6 

101.8 

89.1 

108.3 

85.5 

101.6 

99.2 

'" 



BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 14 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/09/2000 

Cross- Discharge Computed w.s. Elev w.s. Elev w.s. Elev Water Channel 
Section Flow w. s. Diff per Diff per Diff per Surface Reach' 
Number Elevation Profile Section Know/Comp Top Width Length 

(cfs) ( ft MSL) (ft) (ft) (ft} (ft) (ft) 
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 
--------- --------- --------- --------- --------- --------- --------- --------

* 12400.000 344.00 143.54 0.00 1.57 0.00 101.67 92.1 

* 12500.000 344.00 144.39 0.00 0.85 0.00 85.84 103.5 

* 12600.000 344.00 147.25 0.00 2.86 0.00 82.12 96.7 

SUMMARY OF WARNING AND STATUS MESSAGES : 

Section 10100, profile 1, conveyance change outside acceptable range. 

Section 10200, profile 1, conveyance change outside acceptable range. 

Section 10300, profile 1, conveyance change outside acceptable range. 

Section 10600, profile 1, critical depth assumed. 

Section 10600, profile 1, probable minimum specific energy. 

Section 10600, profile l, 20 trials attempted to balance water surface 
elevation. 

Section 10700, profile 1, conveyance change outside acceptable range. 

Section 10900, profile l, conveyance change outside acceptable range. 

Section 11000, profile 1, conveyance change outside acceptable range. 

Section 11100, profile 1, conveyance change outside acceptable range. 

Section 11400, profile l, conveyance change outside acceptable range. 

Section 11500, profile l, conveyance change outside acceptable range. 

Section 11600, profile 1, critical depth assumed. 

Section 11600, profile 1, probable minimum specific energy. 

Section 11600, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 11700, profile 1, conveyance change outside acceptable range. 

Section 11800, profile 1, conveyance change outside acceptable range. 
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Section 11900, profile l, conveyance change outside acceptable range. 

Section 12400, profile 1, conveyance change outside acceptable range. 

Section 12500, profile 1, conveyance change outside acceptable range. 

Section 12600, profile 1, conveyance change outside acceptable range. 

21 Warning and status message(s) generated 

ND OF OUTPUT 
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BOSS RiverCAD HEC-2 Analysis version 4.0 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

=======-====-==-=--=-------
BOSS RiverCAD (tm) 

====-=---------------------

Copyright (C) 1999 BOSS International 
All Rights Reserved 

Version 
Serial Number 

4.0 
10120 

Licensed to BOSS International 

PROGRAM ORIGIN: 

BOSS RiverCAD HEC-2 Analysis is an enhanced version of the U.S. 
Army Corps of Engineers Hydrologic Engineering Center HEC-2 program 

PAGE 

5/08/200( 

for water-surface profile computations. Program based upon the September 
1990 versionr updated on August 1991. 

DISCLAIMER : 

BOSS RiverCAD is a complex program which requires engineering 
expertise to use correctly. BOSS International assumes absolutely no 
responsibility for the correct use of this program. All results obtained 
should be carefully examined by an experienced professional engineer to 
determine if they are reasonable and accurate. 

Although BOSS International has endeavored to make BOSS RiverCAD 
error free, the program is not and cannot be certified as infallible. 
Therefore, BOSS International makes no warranty, either implicit or 
explicit, as to the correct performance or accuracy of this software. 

In no event shall BOSS International be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of purchase or use of this software. Thesole and exclusive 
liability to BOSS International, regardless of the form of action, shall 
not exceed the purchase price of this software. 

PROJECT DESCRIPTION : 

PROJECT TITLE 
PROJECT NUMBER 
DESCRIPTION 
ENGINEER 
DATE OF RUN 
TIME OF RUN 

FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
99-33-01 
WATERSHED 2 POST-DEVELOPMENT 
TIM EVERLY 

5/08/2000 
10:09 pm 

2HI V2399 



30SS RiverCAD HEC-2 Analysis version 4.0 PAGE 2 
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PROJECT NUMBER : 99-33-01 s /os /2 ooc·':·-~\ 

Tl 99-33-01 
T2 FOUR SEASONS IN HIST. VA. - FLOODPLAIN STUDY 
T3 WATERSHED 2 POST-DEVELOPMENT 
T4 STARTING ELEVATION AT DOWNSTREAM CROSS SECTION 20100 OBTAINED FROM 
T4 POWELLS CREEK WATERSHED STUDY 

OB PARAMETERS : 

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q 

-10 2 232.17 

J2 NPROF I PLOT PRFVS XSECV XSECH FN ALLDC IBW 

-1 -1 -6 

STATUS: Analy~ing profile 1. 

Contraction Coefficient (CCHV) 0.100 

Expansion Coefficient (CEHV) 0.300 

STATUS: Analyzing cross-section reach 20100.000. 
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PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

Cross 
Section 
Number 
SECNO 

Energy 
3radient 

SLOPE 
(ft/ft) 

Cummul-
3.tive 
Jolume 
VOL 
(acre-ft) 

Total 
Plow 

Q 
~fs) 

ow 
~·avel 

::'ime 
rIME 
(hrs) 

...!0100. 000 
0.002022 

0.00 
232 

0.00 

Left 
Overbank 
Manning 
XNL 

Left 
Over bank 
Length 
XLOBL 
(ft) 

Left 
Over bank 
Area 
ALOB 
(sq ft) 

Left 
Over bank 
Flow 
QLOB 
(cfs) 

Left 
Over bank 
Velocity 
VLOB 
(ft/s) 

Channel 
Manning 
n 
XNCH 

Channel 
Length 

XLCH 
(ft) 

Channel 
Area 

ACH 
( sq ft) 

Channel 
Flow 

QCH 
(cfs) 

Channel 
Mean 
Velocity 
VCH 
(ft/s) 

0.120 0.039 
0 0 

74 13 
76 61 

1.03 4.47 

Right 
Over bank 
Manning 
XNR 

Right 
Over bank 
Length 
XLOBR 
(ft) 

Right 
Over bank 
Area 
AROB 
(sq ft) 

Right 
Over bank 
Flow 
QROB 
(cfs) 

Right 
Over bank 
Velocity 
VROB 
(ft/s) 

0.110 
0 

83 
94 

1.14 

Flow 
Depth 

DEPTH 
(ft) 

Energy 
Gradient 
Elevation 
EG 
(ft MSL) 

Bridge 
Deck 
Area· 
CORAR 
( sq ft) 

Water 
Surface 
Elevation 
CWSEL 
(ft MSL) 

Weighted 
Velocity 
Head 
HV 
(ft) 

Left 
Bank 
Elevation 
LTBNK 
(ft MSL) 

Computed _ Left 
W. S. W. S. 
Top Width Station 
TOPWD SSTA 
(ft) (ft) 

Length Cummul. 
Weighted Surface 
Manning n Area 
WTN TWA 

5.50 
87.10 

0.00 
77.2 

0.000 

(acres) 

87.00 
0.10 

82.00 
1044.17 

0.0 

STATUS: Analyzing cross-section reach 20200.000. 

PAGE 3 

5/08/2000 

Critical Known 
w. s. w. s. 
Elevation Elevation 
CRIWS WSELK 
(ft MSL) (ft MSL) 

Friction 
Energy 
Loss 
HL 
(ft) 

Right 
Bank 
Elevation 
RTBNK 
(ft MSL) 

Right 
w. s. 
Station 
END ST 
(ft) 

Minimum 
C. S. 
Elevation 
ELM IN 
( ft MSL) 

0.00 
0.00 

82.00 
1121.33 

81.50 

Other 
Energy 
Loss 
OLOSS 
(ft) 

Number of 
Balance 
Trials 
I TRIAL 

Number of 
Crit Dpth 
Trials 
IDC 

Number 
Other 
Trials 
I CONT 

of 

87.00 
0.00 

0 
0 
0 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 
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PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/08/2000 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- - - - -.- - - - -

20200.000 0.120 0.039 0.110 4.14 88.34 88.34 0.00 
0.021624 109 112 66 89.16 0.82 0 .45 0.22 

0.23 21 8 26 0.00 84.70 84.70 20 
232 61 91 79 33.1 1095.71 1128.79 19 

0.00 2.82 11.02 3.06 0.000 0.1 84.20 0 

STATUS: Analyzing cross-section reach 20300.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

0300.000 0.130 0.035 0.110 3.38 91.38 91.38 0.00 
0.024:972 63 134 126 92.16 0.78 2.57 0.00 

0.37 27 6 24 0.00 88.50 88.50 3 
232 73 77 80 36.4 1082.11 1118.51 15 

0.01 2.64 11.53 3.22 0.000 0.2 88.00 0 

STATUS: Analyzing cross-section reach 20400.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

100.000 O.l30 0.035 0.110 4.13 95.63 95.63 0.00 
.016206 136 173 100 96.33 0.70 2.70 0.01 

0.55 17 8 50 0.00 92.00 92.00 l 
232 42 87 102 60.0 1021.47 1081.45 11 

0.02 2.46 10.61 2.00 0.000 0.3 91.50 0 

STATUS: Analyzing cross-section reach 20500.000. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 
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PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/08/2000 

JCNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

20500.000 0.130 0.035 0.110 4.04 99.04 99.04 0.00 
0.021535 134 151 84 100.09 1. 04 2.27 0.10 

0.71 18 8 23 0.00 95.50 95.50 20 
232 57 97 77 23.4 1025.40 1048.75 8 

0.02 3.07 12.07 3.32 0.000 0.4 95.00 0 

STATUS: Analyzing cross-section reach 20600.000. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

20600.000 0. 13 0- 0.035 0.110 4.65 102.15 102.15 
ri.015378 107 107 87 103.25 1.11 1.84 

0.83 27 8 19 0.00 98.00 98.00 
232 72 103 56 23.5 1042.81 1066.36 

0.03 2.63 12.26 2.94 0.000 0.5 97.50 

STATUS: Analyzing cross-section reach 20700.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

20700.000 0.130 0.035 0.110 4.08 104.08 0.00 
0.007062 89 99 101 104.30 0.22 0.95 

1.00 92 8 8 0.00 100.50 100.50 
232 162 56 13 49.6 1058.97 1108.60 

0.03 1. 75 6.95 1. 63 0.000 0.5 100.00 

STATUS: Analyzing cross-section reach 20800.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

0.00 
0.02 

20 
8 
0 

1.48 

0.00 
0.09 

2 
0 
0 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 
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WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
:) QLOB QCH QROB TOPWD SSTA END ST IDC 
rIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------
20800. 000 0.130 0.035 0.110 4.00 107.50 107.50 
0.027184 106 183 123 108.27 0.77 1. 59 

1.23 48 5 7 0.00 104.00 104.00 
232 141 67 23 37.5 1051.71 1089.20 

0.04 2.92 12.25 3.16 0.000 0.7 103.50 

STATUS: Analyzing cross-section reach 20900.000. 

~0900. 000 0.130 0.035 0.110 4.47 110. 07 _ 0.00 
0.022268 95 112 101 110.76 0.69 2.48 

1. 36 42 4 12 0.00 106.00 106.00 
232 133- 59 38 27.9 1046.61 1074.49 

0.05 3.18 11.98 3.04 0.000 0.7 105.60 

STATUS: Analyzing cross-section reach 21000.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

1000.000 0.130 0.035 0.110 3.83 112.33 112.33 
J.022039 104 114 83 113.26 0.93 2.28 

1.50 25 7 20 0.00 109.00 109.00 
232 70 90 71 28.6 1074.47 1103.08 

0.05 2.73 11.77 3.41 0.000 0.8 108.50 

STATUS: Analyzing cross-section reach 21100.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 
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_;CNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

21100.000 0.110 0.035 0.110 4.29 114.79 0.00 0.00 
0.004980 187 196 150 114.95 0.17 1.62 0.08 

1. Bl 45 8 50 0.00 111.00 111.00 3 
232 86 51 93 43.6 1075.00 1118.60 0 

0.07 1. 89 6.04 1. 84 0.000 0.9 110.50 0 

STATUS: Analyzing cross-section reach 21200.000. 

WARNING: (3685) 20 trials attempted in: balancing assumed water surface 
elevation {WSEL) and computed water surface elevation (CWSEL). 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

-
21200.000 0.110 0.035 0.110 3.85 116.85 116.85 

' .034612 66 73 62 117.48 0.63 0.70 
1. 93 39 3 11 0.00 113.50 113.50 

232 137 47 47 44.8 1060.81 1105.57 
0.07 3.44 12.22 4.07 0.000 1. 0 113.00 

STATUS: Analyzing cross-section reach 21300.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

~1300.000 0.110 0.035 0.110 4.06 119.66 119.66 
0.038096 85 70 68 120.49 0.83 2.81 

2.02 22 4 21 0.00 116.10 116.10 
232 88 53 90 28.6 1091.27 1119.85 

0.07 3.88 13.28 4.28 0.000 1.1 115.60 

STATUS: Analyzing cross-section reach 21400.000. 

WARNING: {7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 
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PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER: 99-33-01 5/08/200 

3ECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

21400.000 0.110 0.035 0.1:i.O 4.68 122.18 122.18 0.00 
0.013791 97 102 99 123.28 1.10 2.15 0.08 

2.14 24 8 20 0.00 118.00 118.00 3 
232 71 107 52 24.9 1061.70 1086.57 11 

0.08 2.94 12.00 2.60 0.000 1.1 117.50 0 

STATUS: Analyzing cross-section reach 21500.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

!1500. 000 0.110 0.035 0.110 5.21 124.21 0.00 
0.009938 81 98 106 124.47 0.27 1.11 

2.28 28 5 43 0.00 119.50 119.50 
232 79 41 110 34.9 1050.93 1085.82 

0.09 2. 78- 8.01 2.54 0.000 1. 2 119.00 

STATUS: Analyzing cross-section reach 21600.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

0.00 
0.08 

3 
0 
0 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: ( 3 693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

1-600. 000 0.110 0.035 0.110 3.78 126.28 126.28 0.00 
).041277 96 100 106 127.09 0.81 1.81 0.16 

2.43 23 3 18 0.00 123.00 123.00 20 
232 99 49 83 25.8 1081.56 1107.32 19 

0.09 4.29 13.18 4.52 0.000 1.3 122.50 0 

STATUS: Analyzing cross-section reach 21700.000. 

.700.000 0.110 0.035 0.110 3.69 130.19 0.00 o •. 00 
I. 023863 118 103 106 130.56 0.37 3.43 0.04 

2.57 38 3 23 0.00 127.00 127.00 3 
232 115 36 79 42.5 1089.87 1132.40 0 

0.10 2.98 9.89 3.40 0.000 1.3 126.50 0 

STATUS: Analyzing cross-section reach 21800.000. 
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WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

SECNO XNL XNCH XNR DEPTH CWSEL 
SLOPE XLOBL XLCH XLOBR EG HV 
VOL ALOB ACH AROB CORAR LTBNK 
Q QLOB QCH QROB TOPWD SSTA 
TIME VLOB VCH VROB WTN TWA 
--------- --------- --------- --------- --------- ---------

21800.000 0.110 0.035 0.110 3.52 134.02 
0.037656 106 101 108 134.59 0.57 

2.72 23 3 30 0.00 131.00 
232 84 42 105 · 41. 4 1153.96 

0.10 3.57 12.01 3.50 0.000 1.5 

STATUS: Analyzing cross-section reach 21900.000. 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

134.02 
3.14 

131.00 
1195.36 
130.50 

WSELK 
OLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
O.OG 

2 
11 

0 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

\100. 000 0.110 0.035 0.110 4.06 137.56 137.56 
. 023148 115 100 100 138.33 0.77 3.07 

2.87 19 5 35 0.00 134.00 134.00 
232 64 63 103 38.4 1200.31 1238.69 

0.11 3.33 12.44 2.96 0.000 1.6 133.50 

STATUS: Analyzing cross-section reach 22000.000. 

WARNING: (7185) Crit;i.cal depth has been crossed~ therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

!2000.000 0.110 0.035 0.110 4.22 140.72 14 0. 72 
0.034808 106 103 105 141.54 0.82 2.95 

3.00 14 4 28 0.00 137.00 137.00 
232 58 54 118 28.2 1086.51 1114.68 

0.11 3.96 13.03 4.13 0.000 1.6 136.50 

STATUS: Analyzing cross-section reach 22100.000. 
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PROJECT TI':::'LE FOUR SEASONS IN HIST. VA. - FLOODPLAIN S 
PROJECT NUMBER : 99-33-01 

3ECNO XNL XNCH XNR DEPTH CWSEL 
SLOPE XLOBL XLCH XLOBR EG HV 
VOL ALOB ACH AROB CORAR LTBNK 
J QLOB QCH QROB TOPWD SSTA 
·:rME VLOB VCH VROB WTN TWA 
--------- --------- --------- --------- --------- ---------

22100.000 0.110 0.035 0.110 4.94 143.44 
0.018663 97 94 94 143.95 0.51 

3.12 21 4 37 0.00 139.00 
232 80 52 98 39.8 1070.19 

0.12 3.68 10.60 2.64 0.000 1. 7 

STATUS: Analyzing cross-section reach 22200.000. 

22200.000 0.110 0.035 0.110 3.83 145.33 
0.015012 92 103 102 145.62 0.29 

3.27 30 3 34 0.00 141.90 
232 93 32 105 32.4 1149.71 

0.13 3.09 8.§1 3.04 0.000 1. 8 

,PECIAL NOTE 
·--------------

CRIWS 
HL 
RTBNK 
ENDST 
ELM IN 
---------

0.00 
2.38 

139.00 
1109.95 

138.50 

0.00 
1.65 

141.90 
1182.08 

141.50 

PAGE 10 

WSELK 
OLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.03 

1 
0 
0 

0.00 
0.02 

3 
0 
0 

An asterisk (*) to the left of the cross-section number indicates a special ~ 
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section. 

UMMARY PRINTOUT TABLE 150 : FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
--------------------------- WATERSHED 2 POST-DEVELOPMENT 

Cross
Section 
Number 

SECNO 

Channel 
·Reach 
Length 
(ft) 

XLCH 

99-33-01 

Top of 
Roadway 
Elevation 
(ft MSL) 

ELTRD 

Max. Low Minimum 
Chord C. S. 
Elevation Elevation 
( ft MSL) ( ft MSL) 
ELLC ELM IN 

Discharge Computed Critical 
Flow W. S. W. S. 

(cfs) 
Q 

Elevation Elevatio 
( ft MSL) ( ft MSL) 
CWSEL CRIWS 

20100.000 0.00 0.00 0.00 81.50 232.17 87.00 0.0 

20200.000 112.32 0.00 0.00 84.20 232.17 88.34 88.3 

20300.000 134.25 0.00 0.00 88.00 232.17 91.38 91.3 

20400.000 173.21 0.00 0.00 91.50 232.17 95.63 95.6 

20500.000 151.83 0.00 0.00 95.00 232.17 99.04 99.0 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 1, 
PRO,TECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/08/2000 

Cross- Channel Top of Max. Low Minimum Discharge Computed Critical 
Section Reach Roadway Chord C. s. Flow w. s. W. s. ' 

Number Length Elevation Elevation Elevation Elevation Eleva tic 
(ft) (ft MSL) (ft MSL) (ft MSL) (cfs) (ft MSL) (ft MSL) 

SECNO XLCH ELTRD ELLC ELM IN Q CWSEL CRIWS 
--------- --------- --------- --------- --------- --------- --------- --------

* 20600.000 107.47 0.00 0.00 97.50 232.17 102.15 102.l 

* 20700.000 99.93 0.00 0.00 100.00 232.17 104.08 0.0 

* 20800.000 183.11 0.00 0.00 103.50 232.17 107.50 107.5 

20900.000 112.69 0.00 0.00 105.60 232.17 110.07 0.0 

* 21000.000 114.27 0.00 0.00 108.50 232.17 112.33 112.3 

* 21100.000 196.81 0.00 0.00 110.50 232.17 114.79 0.0 

* 21200.000 73.90 0.00 0.00 113.00 232.17 116.85 116.8 

I< 21300.000 70.98 0.00 0.00 115.60 232.17 119.66 119.6 

... 21400.000 102.70 0.00 0.00 117.50 232.17 122.18 122.1 

21500.000 98.75 0.00 0.00 119.00 232.17 124.21 0.0 

21600.000 100.64 0.00 0.00 122.50 232.17 126.28 126.2 

21700.000 103.39 0.00 0.00 126.50 232.17 130.19 0.0 

' 21800.000 101.62 0.00 0.00 130.50 232.17 134.02 134.0 

* 21900.000 100.98 0.00 0.00 133.50 232.17 137.56 137.5 

22000.000 103.28 0.00 0.00 136.50 232.17 140.72 140. 7 

22100.000 94.62 0.00 0.00 138.50 232.17 143.44 0.0 

22200.000 103.10 0.00 0.00 141.50 232.17 145.33 0.0 
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3UMMARY PRINTOUT TABLE 150 : FOUR SEASONS IN HIST. VA. - FLOODPLAIN s 
---------------------------- WATERSHED 2 POST-DEVELOPMENT 

99-33-01 

Cross- Discharge Computed w.s. Elev w.s. Elev w.s. Elev Water Channel 
Section Flow w. S. Diff per Diff per Diff per Surface Reach 
Number Elevation Profile Section Know/Comp Top Width Length 

(cfs) (ft MSL) (ft) (ft) (ft) (ft) (ft) 
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 
--------- --------- --------- --------- --------- --------- --------- --------

20100.000 232.17 87.00 0.00 0.00 0.00 77.17 0.0 

20200.000 232.17 88.34 0.00 1.34 0.00 33.08 112.3 

20300.000 232.17 91.38 0.00 3.04 0.00 36.39 134.2 

20400.000 232.17 95.63 0.00 4.25 0.00 59.98 173.2 

20500.000 232.17 99.04 0.00 3.42 0.00 23.35 151.8 

20600.000 232.:17 102.15 0.00 3.10 0.00 23.54 107.4 

20700.000 232.17 104.08 0.00 1. 93 0.00 49.63 99. ,;; 

20800.000 232.17 107.50 0.00 3.42 0.00 37.49 183.1 

20900.000 232.17 110.07 0.00 2.57 0.00 27.88 112.6 

21000.000 232.17 112.33 0.00 2.26 0.00 28.61 114.2 

21100.000 232.17 114.79 0.00 2.46 0.00 43.60 196.8 

21200.000 232.17 116.85 0.00 2.06 0.00 44.76 73.9 

21300.000 232.17 119.66 0.00 2.81 0.00 28.58 70.9 

21400.000 232.17 122.18 0.00 2.52 0.00 24.87 102.7 

21500.000 232.17 124.21 0.00 2.03 0.00 34.89 98.7 

21600.000 232.17 126.28 0.00 2.07 0. 00 25.76 100.6 

21700.000 232.17 130.19 0.00 3.92 0.00 42.52 103.3 

21800.000 232.17 134.02 0.00 3.83 0.00 41.40 101.6 

21900.000 232.17 137.56 0.00 3.54 0.00 38.38 100.9 

2H1V2410 
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Cross- Discharge Computed w.s. Elev w.s. Elev w.s. Elev Water Channel 
Section Flow w. S. Diff per Diff per Diff per Surface Reach' 
Number Elevation Profile Section Know/Comp Top Width Length 

( cf s) (ft MSL) (ft) (ft) (ft) (ft) (ft) 
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 
--------- --------- --------- --------- --------- --------- --------- --------

* 22000.000 232.17 140.72 0.00 3.16 0.00 28.16 103.2 

22100.000 232.17 143.44 0.00 2.72 0.00 39.77 94.6 

22200.000 232.17 145.33 0.00 1.89 0.00 32.37 103.1 

SUMMARY OF WARNING AND STATUS MESSAGES : 

Section 20200, profile 1, critical depth assumed. 

Section 20200, profile 1, probable minimum specific energy. 

Section 20200, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 20300, profile 1, critical depth assumed. 

.Section 20300, profile 1, minimum specific energy. 

Section 20400, profile 1, critical depth assumed. 

Section 20400, profile 1, minimum specific energy. 

Section 20500, profile 1, critical depth assumed. 

Section 20500, profile 1, probable minimum specific energy. 

Section 20500, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 20600, profile 1, critical depth assumed. 

Section 20600, profile l, probable minimum specific energy. 

Section 20600, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 20700, profile 1, conveyance change outside acceptable range. 

Section 20800, profile l, critical depth assumed. 

Section 20800, profile l, probable minimum specific energy. 
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Section 20800, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 21000, profile 1, critical depth assumed. 

Section 21000, profile 1, minimum specific energy. 

Section 21100, profile 1, conveyance change outside acceptable range. 

Section 21200, profile 1, critical depth assumed. 

Section 21200, profile 1, probable minimum specific energy. 

Section 21200, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 21300, profile 1, critical depth assumed. 

Section 21300, profile l, minimum specific energy. 
-

Section 21400, profile 1, critical depth assumed. 

Section 21400, profile l, minimum specific energy. 

Section 21600, profile l, critical depth assumed. 

Section 21600, profile 1, probable minimum specific energy. 

Section 21600, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 21800, profile 1, critical depth assumed. 

Section 21800, profile 1, minimum specific energy. 

Section 21900, profile 1, critical depth assumed. 

Section 21900, profile 1, minimum specific energy. 

Section 22000, profile 1, critical depth assumed. 

Section 22000, profile l, minimum specific energy. 

36 Warning and status message(s) generated 

D OF OUTPUT 
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PROJECT Tl TLE FOUR SEASONS 
PROJECT NUMBER : 99-33-01 9/30/2002 

BOSS RMS for AutoCAD itm) 

Copyright© 2000 BOSS International 
Pill Rights Reserved 

Version : 2000 

PROGRAM ORIGIN : 

BOSS RMS for AutoCAD HEC-2 Analysis uses the standard 4.6.2 version 
of the U.S. Army Corps of Engineers Hydrologic Engineering Center 
HEC-2 Program for water-surface profile computations. This HEC-2 
program was released on September 1990, last updated on August 1991. 

DISCLAIMER 

BOSS RMS for AutoCAD is a complex program which requires engineering 
expertise to use correctly. BOSS International assumes absolutely no 
responsibility for the correct use of this program. All results obtained 
should be carefully examined by an experienced professional engineer to 
determine if they are reasonable and accurate. 

Although BOSS International has endeavored to make BOSS RMS for AutoCAD 
error free, the program is not and cannot be certified as infallible. 
Therefore, BOSS International makes no warranty, either implicit or 
explicit, as to the correct performance or accuracy of this software. 

In no event shall BOSS International be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of purchase or use of this software. Thesole and exclusive 
liability to BOSS rnternational, regardless of the form of action, shall 
not exceed the purchase price of this software. 

PROJECT DESCRIPTION : 

PROJECT TITLE 
PROJECT NUMBER 
DESCRIPTION 
ENGINEER 
DATE or RUN 
TIME OF RUN 

Tl 99-33-01 

FOUR SEASONS 
99-33-01 
WATERSHED 3 POST-DEVELOPMENT 
ROBERT BUTLER 

9/30/2002 
7:31 am 

T2 rouR SEASONS 
T3 WATERSHED 3 POST-DEVELOPMENT 
T4 STARTING ELEVATION AT DOWNSTREAM CROSS SECTION 30001 OBTAINED FROM 
T4 POWELLS CREEK WATERSHED STUDY 

JOB PARAMETERS : 

Jl I CHECK INQ NINV IDIR STRT METRIC HVINS Q 

2 8 98. 17 

J2 NPROF I PLOT PRFVS XSECV XSECH fN AL LDC IBW 

-1 -1 -6 

NC 0. 11 0.11 0.105 0.1 0.3 
Xl 30001 14 1096.27 1766.59 
GR BO 1000 78 1020.49 76 1040.98 

1096. 27 
GR 70 1137. l 72 1350.49 72 1427.39 

1766.59 
GR 74 1802.14 76 1831.84 78 1844 .68 

74 

70 

80 

Xl 30002 10 1045.18 14 73. 9 172.88 110. 26 129 .11 
GR 82 1000 80 1014. 64 78 1029.74 76 

1069.61 

WSEL FQ 

71. 5 

CHNIM I TRACE 

1061.67 72 

1713.25 72 

1855.33 

1045.18 74 
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GR 74 1425.9 76 1473.9 78 1490.18 80 1504.17 82 
1518.16 

NC C .11 0. 11 0.105 0. l 0.3 
Xl 30100 14 1050.0B 1212.37 161. 6 194.85 145.41 
GR 88 1000 86 1009.33 84 1018. 71 82 1028.33 80 

1038.95 
GR 78 1050.08 77 1065 77 1170 78 1212. 37 80 

1266.62 
GR 82 1311. 7 84 1351.39 86 1383.92 88 1417.48 

Xl 30200 20 1044.95 1174 .08 89 .33 106. 59 101.38 
GR 94 1000 92 1006.87 90 1013. 71 88 1020.54 86 

1027. 1 
GR 84 1033.61 82 1039.7 80 1044.95 78 1097.44 78 

1136.91 
GR 78 1164.85 78 1168.04 80 1174 .08 82 1180. 25 84 

1188.77 
GR 86 1205.18 88 1222.74 90 1237.84 92 1252.5 94 

1268. 67 

Xl 30300 23 1060. 39 1174 .08 86.77 101 101.26 
GR 98 1000 96 1008.43 94 1017.04 92 1026 90 

1034.95 
GR 88 1043.86 86 1051.89 84 1056.07 82 1060.39 80 

1105. 96 
GR BO 1131.41 80 1158.57 79 1163 80 1168.1 82 

1174.08 
GR 84 1180.16 86 1186.03 88 1192.17 90 1198.14 92 

1204.19 
GR 94 1211.61 96 1218.44 98 1224.64 

Xl 30400 20 1057.76 1173.26 90.12 103.46 100 
GR 100 1000 98 1008.38 96 1016.58 94 1024.92 92 

1033.38 
GR 90 1042:Dl 88 1049.58 86 1053.5 84 1057.76 82 

1153. 5 
GR 80.5 1165 82 1169.01 84 1173.26 86 1183.39 88 

1201. 02 
GR 90 1214. 37 92 1225.39 94 ·1237. 63 96 1254. 46 98 

1270 

NC 0. 11 0.11 0.04 
Xl 30500 22 1150.19 1169.08 99. 4 6 107.83 114.82 
GR 102 1000 100 1008.72 98 1017.34 96 1025. 96 94 

1034.41 
GR 92 1041.47 90 1045.6 88 1049.66 86 1079.26 84 

1150.19 
GR 82 1159.8 82 1164.1 84 1169.08 86 1174.85 88 

1181. 55 
GR 90 1186.44 92 1191.46 94 1194.98 96 1203.08 98 

1211.6} 
GR 100 1219.74 102 1227.79 

NC 0. l 0.3 
Xl 30550 19 1159.92 1194. 7 54. 83 54.83 54.83 
X3 0 86 86 
GR 100 1019.01 98 1027.82 96 1049.03 94 1065.77 92 

1078.92 
GR 90 1092.43 88 1107.5 86 1159.92 84 1178.94 82.2 

1183.49 
GR 84 1188.49 86 1194. 7 88 1200. 7 90 1208.15 92 

1216.56 
GR 94 1224 .74 96 1232.92 98 1241.49 100 1250.06 

Xl 30600 24 1166.64 1173.6 114.89 103.91 102.26 
GR 104 1000 102 1010.12 100 1022 .14 98 1035.12 96 

1048.07 
GR 94 1055.4 92 1060.23 90 1072.76 88 1107. 92 86 

1159.21 
GR 84 1166.64 82 1167 82 1173.3 84 1173.6 86 

117 6. 98 
GR 88 1180.31 90 1186 92 1193.16 94 1200.16 96 

1206.89 
GR 98 1213.94 100 1221.13 102 1228.87 104 1236.37 
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Xl 30700 24 1241. 66 1243.85 112.03 91.84 93. 75 

GR 104 1000 102 1030.61 100 1041. 24 98 1064.18 96 

108 6. 8 
GR 94 1108. 6 92 1140.11 90 1184 .61 88 1228.96 86 

1235.48 
GR 84 1241. 66 83 1242 83 1243.5 84 1243.85 86 

1248.77 
GR 88 1253.63 90 1258.55 92 1263. 44 94 1265. 34 96 

1273.23 
GR 98 1278.13 100 1283. 14 102 1288.26 104 1293.38 

Xl 30800 29 1172.19 1184. 8 128.94 92.72 101.14 

GR 112 1000 110 1005.69 108 1011.38 106 1017.19 104 

1024.82 
GR 102 1033. 05 100 1042.45 98 1052.33 96 1059.77 96 

1067 .11 
GR 96 1072.76 94 1093.96 92 1116.42 90 1157.2 88 

1172.19 
GR 85.5 1175 85.5 1175 85.5 1183 88 1184. 8 90 

1192.02 
GR 92 1198.69 94 1204 .46 96 1210.17 100 1221.61 102 

1228. 54 
GR 104 1237.04 106 1245.51 110 1261.93 112 1268.91 

Xl 30900 32 1182. 38 1184.25 103.95 106.48 101. 35 

GR 116 1000 114 1005.82 112 1011.72 110 1017. 53 108 

1023.35 
GR 106 1028.89 104 1032.82 102 1051.2 100 1062.24 98 

1073.09 
GR 96 1089.61 94 1112.76 92 1135.86 90 1176.72 88 

1182.38 
GR 86 1182. 9 86 1183.8 88 1184.25 90 1188.56 92 

1192.95 
GR 94 1197.23 96 1200.86 98 1204.3 100 1214 .4 102 

1224.08 
GR 104 1233.J.3 106 1242.33 108 1253.15 110 1264. 97 112 

1277.36 
GR 114 1294.09 116 1305. 65 

NC 0. 1 0.3 

Xl 30950 24 1162 .08 1182.83 50 50 50 

X2 
15 

X3 0 
92 92 

GR llO 1000 108 1017.1 106 1025.82 104 1034.21 102 

1042.93 
GR 100 1051.7 98 1069.77 96 1089.78 94 1111 .09 92 

1162. 08 
GR 90 1166.93 88 1171. 78 88 1174.06 90 1178 .27 92 

1182.83 
GR 94 1187.04 96 1191.6 98 1194.52 100 1203.55 102 

1213.23 
GR 104 1222.26 106 1230.67 108 1242.3 110 1253.92 

Xl 31000 25 1166. 79 1170. 96 89.93 96. 96 95.84 

GR 110 1000 108 1007. 65 106 1015.31 104 1032.29 102 

1042.61 
GR 100 1057.29 98 1074 .49 96 1095.15 94 1115. 66 92 

1161.69 
GR 90 1166. 79 89 1167.3 89 1170. 4 90 1170. 96 90 

1170.96 
GR 92 1174 .24 94 1177.76 96 1181. 23 98 1184. 76 100 

1189.25 
GR 102 1205.06 104 1220. 52 106 1239.16 108 1256.19 110 

1279. 73 

NC 0 .14 0. 14 0.052 
Xl 31100 24 1176.26 1179.06 99.68 122.89 105. 22 

GR 112 1000 110 1008.31 108 1016.63 106 1028.56 104 

1041. 71 
GR 102 1054.38 100 1079.47 98 1111. 65 96 1141.75 94 

1169.32 
GR 92 1176.26 89.5 1176. 7 89.5 1178.6 92 1179.06 94 

1186. 93 
GR 96 1201.58 98 1227. 03 100 1255.68 102 1291.03 104 

1311.53 
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GR 106 1331.11 108 1350. 74 110 1371.26 112 1393.44 

NC 0.09 0 .09 0.035 
Xl 31200 16 1130 1170 97.31 110.31 104.34 
GR 108 1000 106 1012.71 104 1029.36 102 1057.52 100 

1074.81 
GR 97.4 1130 96 1131 96 1169 97.4 1170 97. 4 

1170 
GR 98 1173.87 100 1178. 78 102 1183.89 104 1208.23 106 

1225.45 
GR 108 1314.4 

NC 0.11 0.11 0.035 
Xl 31300 23 1214 1216 88.05 102.34 99.82 
GR 120 1000 118 1015.03 116 1028.02 114 1039.49 li2 

1049.02 
GR 110 1058.87 108 1090.01 106 1106. 54 104 1125.1 102 

1162.48 
GR 100.3 1214 99. 97 1214 99. 97 1216 100.3 1216 102 

1269.76 
GR 104 1280.24 106 1290.48 108 1300.86 110 1316.21 112 

1331.91 
GR 114 1346.4 116 1357.85 118 1369.68 

Xl 31400 32 1238 124 0 SJ.OB 128. 43 90.18 
GR 124 1000 122 1012 120 1025.58 118 1038.79 116 

1046.56 
GR 114 1054.53 112 1079.31 112 1095.44 112 1098. 47 110 

1116.92 
GR 108 1138.32 106 1160.07 104 1176.68 102 1201.64 101.9 

1238 
GR 101. 56 1238 101.56 1240 101.9 1240 102 1259.79 102 

1278.22 
GR 102 1286.86 104 1300.87 106 1312.66 108 1322.42 110 

1332.69 
GR 112 1343 .16 114 1354.31 116 1365.29 118 1377. 9 120 

1391.38 
GR 122 1409.65 124 1422.62 

NC 0.1 0. 1 0.052 
Xl 31500 28 1226.24 1245.78 67.63 130. 11 98. 64 
GR 124 1000 122 1011.51 120 1020.02 118 1030.14 118 

1030.23 
GR 118 1050.86 116 1075.13 114 1091.34 112 1107.4 110 

1126.99 
GR 108 114 9. 4 8 106 1168.37 104 1186. 48 104 1203.17 104 

1226.24 
GR 102 1227 102 1245 104 1245. 78 106 1247.11 108 

1249.08 
GR 110 1254.B 112 1260.62 114 1266.43 116 1272.23 118 

1278.12 
GR 120 1283. 87 122 1289.6 124 1295.1 

Xl 31600 30 1160.13 1182.13 110.26 88.09 130.04 
GR 130 1000 128 1006.34 126 1014.36 124 1025.61 122 

1036.94 
GR 120 1048.12 118 1059.21 116 1070.3 114 1088.2 112 

1107.12 
GR 110 1129.23 108 1153.28 106 1156.56 104 1160.13 102.5 

1161 
GR 102.5 1181.26 104 1182.13 106 1185.51 108 1191.13 110 

1204.18 
GR 112 1226.33 114 1240.53 116 1249.91 118 1259.29 120 

1268. 72 
GR 122 1277.47 124 1283.71 126 1290 128 1296.29 130 

1302.6 

Xl 31700 30 1157.01 1176.9 109. 22 72.2 102.16 
GR 134 1000 132 1006.19 130 1012.97 128 1020.19 126 

1036.82 
GR 124 1046.94 122 1056.78 120 1068.46 118 1084.03 116 

1099.69 
GR 114 1120.91 112 1143.75 110 1153. 02 108 1157.01 106 

1157. 8 
GR 106 1176 108 1176.9 110 1190.31 112 1224.95 114 

1244.8 
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GR 116 1260.99 118 1272.09 120 1282.29 122 1291.92 124 
1300 

GR 12 6 1308.02 128 1315.01 130 1322.53 132 1329.?S 134 
1337.45 

Xl 31800 28 1182.48 1196.59 118. 7 6 51. 89 110. 7 
GR 136 1000 134 1009.25 132 :019. 37 130 1030.48 128 

1041. 74 
GR 126 1054.01 124 1066.37 122 1078.75 120 1095.56 118 

1116.8 
GR 116 1140 .83 114 1168. 04 112 1182.48 110 1183.2 110 

1195. 9 
GR 112 1196.59 114 1212.12 116 1236.26 118 1256.92 120 

1275.61 
GR 122 1291.51 124 1306. 94 126 1317.89 128 1328.63 130 

1339. 06 
GR 132 1349.01 134 1358 .12 136 13 67 

Xl 31900 28 ~214. 75 1230.2 136. 68 64.44 122.36 
GR 138 1000 136 1016.6 134 1035.29 132 1053.99 130 

1067.96 
GR 128 1082.15 126 1100.76 124 1120.73 122 1135. 96 120 

1152.49 
GR ll8 ll95.57 116 1209.72 114 1214.75 112 1215.5 112 

1229. 7 
GR 114 1230.2 116 1248.88 118 1263.42 120 1276.48 122 

1289.33 
GR 124 1305 126 1317.32 128 1328.69 130 1340.06 132 

1352.3 
GR 134 1365.54 136 1379.22 138 1393.06 

Xl 32000 26 1258.05 1274. 71 107.6 109.11 ll4 .38 
GR 138 1000 136 1026. 78 134 1059.3 132 1092.14 130 

lllO. 9 
GR 128 1129.25 126 1147.12 124 1166.74 122 1194.43 120 

1220 .11 
GR 118 1248.99 116 1258.05 114 .2 1259 114. 2 1273. 75 116 

1274.71 
GR 118 1278. 98 120 1286. 79 122 1299.32 124 1308.46 126 

1315.47 
GR 128 1322. 58 130 1329.58 132 1336.49 134 134 2. 9 136 

1349.54 
GR 138 1357.41 

Xl 32050 23 1189.82 1207.61 51. 4 9 51. 5 51.18 
X3 0 118 118 
GR 140 1000 138 1021.24 136 1032.95 134 1043.68 132 

1057.06 
GR 130 1069.95 128 1084.31 126 1100. 92 124 1115.85 122 

1136.1 
GR 120 1156.75 118 1189.82 116 1195.97 115 1196.72 11 S 

1204.51 
GR 116 1205.26 118 1207.61 120 1209.63 122 122s .:is· 124 

1235.4 
GR 126 1244.94 128 1254.13 130 1263.17 

STATUS: Analyzing profile l. 

Contraction Coefficient (CCHV) 0.100 

Expansion Coefficient ICEHV) 0.300 

STATUS: Analyzing cross-section reach 30001. 000. 

STATUS: {3265) Divided flow. 
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Cross 
Section 
Number 
SECNO 

Energy 
Gradient 

SLOPE 
I ft/ftl 

Cummul
ative 
Volume 
VOL 
(acre-ft I 

Total 
flow 

Q 
(cfs) 

Flow 
Travel 
Time 
TIME 
(hrs) 

30001. 000 
0.053062 

0.00 
898 

0.00 

Left 
Overbank 
Manning 
XNL 

Left 
Overbank 
Length 
XLOBL 
(ft) 

Left 
Overbank 
Area 
ALOB 
(sq ft) 

Channel 
Manning 
n 
XNCH 

Channel 
Length 

XLCH 
(ft) 

Channel 
Area 

ACH 
( sq ft) 

Left Channel 
Overbank Flow 
now 
QLOB QCH 
(cfs) (cfsl 

Left 
Overbank 
Velocity 
VLOB 
I ft/sl 

Channel 
Mean 
Velocity 
VCH 
( ft/sl 

0.000 0. 105 
0 0 
0 333 
0 898 

0.00 2.69 

Right 
Overbank 
Manning 
XNR 

Right 
Overbank 
Length 
XLOBR 
(ft) 

Right 
Overbank 
Area 
AROB 
(sq ftl 

Right 
Overbank 
Flow 
QROB 
(cfs) 

Right 
Overbank 
Velocity 
VROB 
I ft/s I 

0.000 
0 
0 
0 

0.00 

flow 
Depth 

DEPTH 
I ft I 

Energy 
Gradient 
Elevation 
EG 
(ft MSL) 

Water 
Surface 
Elevation 
CWSEL 
(ft MSL) 

Weighted 
Velocity 
Head 
IN 
(ft) 

Left 
Bank 

Critical 
w. s. 

9/30/2002 

Known 
w. s. 

Elevation Elevation 
CRIWS WSELK 
I ft MSL) I ft MSL) 

Friction 
Energy 
Loss 
HL 
( ft) 

Right 
Bank 

Other 
Energy 
Loss 
OLOSS 
( ft I 

Number of 
Balance 

Bridge 
Deck 
Area 
CORAR 
( sq ft l 

Elevation Elevation Trials 
LTBNK RTBNK I TRIAL 
(ft MSL) (ft MSL) 

Computed 
w. s. 

Left 
W. S. 

Top Width Station 
TOPWD SSTA 
(ft) (ft) 

Length Cummul. 
We1ght~d Surface 
Manning n Area 
WTN TWA 

(acres) 

1. 50 71. so 
71. 61 0 .11 
0.00 72.00 

445.1 1106.48 
0.000 0.0 

Right 
w. s. 
Station 
ENDST 
(ft) 

Minimum 
C. S. 

Number of 
Crit Dpth 
Trials 
IDC 

Number of 
Other 

Elevation Trials 
ELM IN I CONT 
I ft MSL) 

0.00 
0.00 

72.00 
1753 .26 

70.00 

71. 50 
0.00 

0 
0 
0 

STATUS: Analyzing cross-section reach 30002.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) .75 

30002.000 0.000 0.105 o.ouo 1. 18 7 5. 18 0.00 0.00 
0.00 0.017350 172 129 110 7 5. 24 0.06 

1. 16 0 446 0 0.00 76.00 
898 0 898 0 399.l 1055.16 

0.02 0 .00 2.01 0.00 0.000 l. 3 

Contraction Coefficient ICCIN) 

Expansion C0efficient (CEHV) 

STATUS: Analyzing cross-section reach 30100.000. 

3.63 
76.00 

1454.30 
7 4. 00 

0 
0 

0. 100 

0. 3-00 

WARNING: I 3302) Conveyance change 1s outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.68 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL AL08 ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA EN DST IDC 
TIME VLOB VCH VROB WTN TWA ELMIN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

30100.000 0 .110 0. 105 0. llC 1. 68 78.68 0.00 o.oo 
0.038036 167 145 194 78.89 0.20 3.60 0.04 

2.33 244 6 0.00 78.00 78.00 5 
898 1 888 8 184 . 7 1046.27 1230.94 0 

0.03 1. 28 3. 63 1. 29 0.000 2.2 77.00 0 

STATUS: Analyzing cross-section reach 30200.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

6 
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BOSS RMS for AutoC.A.D HEC-2 Analysis version 2000 PAGE 
PisOJECT TITLE FOUR SEhSONS 
P~OJECT HUMBER : 99-33-01 9/30/2002 

Upstream to Downstream Conveyance Ratio (KRATIOI 

30200.000 0.110 0.105 0. 110 2.86 80.86 0.00 
O.Oi2931 89 101 10 E 80.99 0. 13 2.09 

2.99 0 310 1 0.00 80.0CJ 80 .00 
8 98 (, 896 0 134. 0 1042.69 1176. 73 

0.04 0.84 2.88 0. 85 0.000 2. 6 78 .00 

STATUS: Analyzing cross-section reach 30300.000. 

30300.000 0 .110 0.105 0.110 3.56 82.56 0.00 
0.024504 86 101 101 82. 77 0.21 1. 76 

3.63 0 244 0 0.00 82.00 82.00 
898 0 897 0 116. 6 1059.18 1175.78 

0.05 0.85 3.68 0.87 0.000 2.9 79.00 

STATUS: Analyzing cross-section reach 30400.000. 

30400.000 0.110 0.105 0.110 4. 44 84. 94 0.00 
0.022937 90 100 103 85.14 0.20 2.37 

4. 21 0 250 2 0.00 84.00 84. 00 
898 1 894 2 122.2 1055.77 1177.98 

0.05 1. 15 3.57 1.21 0.000 3.2 80.50 

STATUS: Analyzing cross-section reach 30500.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been asswned. 

30500.000 0. 110 0.040 0 .110 4.56 8 6. 56 86.56 
0.011194 99 114 107 87.58 1. 02 1. 75 

4 . 7 7 112 71 9 0.00 84. 00 84.00 
898 213 668 16 105.7 1071. 03 1176.71 

0.06 1. 8 9 9.35 .78 0.000 3.5 82.00 

Contraction Coefficient (CCHV) 

l. 72 

0.00 
0.01 

0 
0 

0.00 
0.02 

3 
0 
0 

0.00 
0.00 

3 
0 
0 

0.00 
0.25 

3 
8 
0 

0.100 

Expansion Coefficient (CEHVI 0.300 

STATUS: Analyzing cross-section reach 30550.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

30550.000 0.110 0 .040 0 .110 5.09 87.29 8".29 
0.014953 54 54 54 88.47 1. 18 0.71 

4. 97 21 97 2 0.00 86.00 86.00 
898 26 868 2 72.5 1126. 06 1198.58 

0.06 1. 23 8.87 .19 0.000 3.6 82.20 

STATUS: Analyzing cross-section reach 30600.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: i3720) Critical depth has been assumed. 

30600.000 0.110 0.040 0.110 6.87 88.87 88.87 
0 .011776 114 102 103 90.02 l. 15 1. 39 

5.37 131 47 20 0.00 84.00 84.00 
898 319 522 56 90.1 1092.66 1182.78 

0.06 2.44 11. 07 2.75 0.000 3.8 82.00 

STATUS: Analyzing cross-section reach 30700.000. 

30700.000 0.110 0.040 0.110 7.67 90.67 0.00 
0.015711 112 93 91 91. 43 0.75 1. 37 

5.87 138 16 54 0.00 84.00 84.00 
898 457 210 230 90.6 1169. 64 1260.20 

0.00 
{l, 05 

2 
8 
0 

0.00 
0.00 

3 
11 

0 

0.00 
0.04 

0 
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B()SS RMS for AutoCAD HEC-2 Analysis version 2000 
PROJECT TITLE FOt:R SEASONS 
PROJECT NUMBER : 99-33-01 9/30/2002 

0.07 3.31 12. 7 9 4. 22 0.000 4. 0 83.00 

STATUS: Analyzing cross-section reach 30800.000. 

STATUS: (3301) The velocity head d"fference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

30800.000 0 .110 0.040 0.110 6.08 91.58 91. 41 
0.009453 128 101 92 92.90 1. 33 1. 30 

6.35 63 70 22 0.00 88.00 88.00 
898 123 725 49 72. 2 ll25. 06 1197 .28 

0.07 1. 93 10.24 2. 1 7 0.000 4.2 85.50 

STATUS: Analyzing cross-section reach 30900.000. 

STATUS: (33011 The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

30900.000 0.110 0.040 0.110 7.90 93.90 0.00 
0.017989 103 101 106 94.30 0. 41 1. 31 

6.80 166 13 37 0.00 88.00 88.00 
898 609 134 153 83.0 1113.99 1197 .00 

0.08 3.66 9. 78 4.08 0.000 4. 4 86.00 

Contraction Coefficient (CCHV) 

Expansion Coefficient (CEHV) 

STATUS: Analyzing cross-section reach 30950.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

30950.000 0. llO 0.040 0. 110 5.96 93.96 93.90 
0.010898 50 50 50 95.26 1. 30 0.69 

7.00 49 86 0.00 92 .00 92.00 
898 68 824 74.9 1112.03 ll86.96 

0.08 1. 39 9.54 1. 30 0.000 4.5 88.00 

FLOW DISTRIBUTION : 

0.00 
0.17 

6 
12 

0 

0.00 
0.09 

4 
0 
0 

0.100 

0.300 

0.00 
0.27 

6 
16 

0 

Cross-Section Number (SECNOI 
Total Discharge (cfs, QI 
Computed Water Surface Elevation (ft MSL, CWSELI 

30950.000 
898 

93. 96 

Station (ft) - 1112.0 1162. 1 1182. 8 1187.0 
flow (%I 7.6 91. 8 0. 6 
Area (sq ft) 4 9. 1 86. 4 4. 1 
Vel ( ft/s) 1. 39 g. 54 1. 30 
Depth (ft) 0.98 4 . 1 7 0.98 

STATUS: Analyzing cross-section reach 31000.000. 

WARNING: (71851 Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (37201 Critical depth has been assumed. 

31000.000 0.110 0. 040 0 .110 6.50 95.50 95.50 
0.014804 89 95 96 96. 64 l. 13 1. 19 

7.36 14 9 26 25 0.00 90.00 90.00 
898 462 349 86 80 .1 1100.25 1180.37 

0.08 3.09 13 .13 3. 38 0.000 4. 7 89.00 

STATUS: Analyzing cross-section reach 31100.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

31100.000 0. 140 0.052 0. 140 8.55 98.05 0.00 
0.015481 99 iOS 122 98. 33 0.28 1. 61 

7.96 150 22 111 0.00 92.00 92.00 
898 408 178 310 116. 9 1110.86 1227.73 

0.09 2. 71 7.83 2.80 0.000 4. 9 89.50 

0.00 
0.02 

2 
8 
0 

0.00 
0.09 

3 
0 
0 

PAGE 8 
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BOSS RMS for AutoCAD ~ .-.:-2 Analysis version 2000 
PROJECT TITLE FOUR .3c.AS0NS 
PROJECT NUMBER : 99-33-01 9/30/2002 

STATUS: Analyzing cross-section reach 31200.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

31200.000 0.090 0.035 0.090 2.82 98.82 
0.008961 97 104 110 99.72 0.90 

8. 4 6 21 111 5 0.00 97.40 
898 26 863 75.9 1099.93 

0 .10 1. 24 7.76 1.53 0.000 5. 1 

STATUS: Analyzing cross-section reach 31300.000. 

98.58 
1. 20 

97.40 
1175.87 

96.00 

0.00 
0.19 

6 
17 

0 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSELI. 

WARNING: (36931 It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

31300. 000 0.110 0.035 0.110 2.91 102.88 102.88 
0.049999 88 99 102 103.53 0.66 1. 73 

8.83 96 5 94 0.00 100.30 100.30 
898 398 92 406 128.2 1146.11 1274.35 

0. 10 4.15 15.99 4.29 0.000 5.4 99 .. 97 

STATUS: Analyzing cross-section reach 31400.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: ( 3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIOJ 

31400.000 0.110 0.035 0.110 3. 4 7 105.03 0.00 
0.008685 53 90 128 105. 17 0.14 1. 59 

9. 40 167 6 175 0.00 101. 90 101.90 
898 406 51 440 138. 9 1168.06 1306.99 

0 .11 2. 4 2 7.47 2.51 0.000 5.6 101.56 

STATUS: Analyzing cross-section reach 31500.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change 1s outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

31500.000 0 .100 0.052 0. 100 3.68 105. 68 105.68 
0.022897 67 98 130 106.70 1. 02 1. 27 

9.95 79 7-0 0 0.00 104.00 104.00 
898 239 657 1 75.7 1171.20 1246.90 

0. 11 3.00 9.32 .35 0.000 5.9 102.00 

STATUS: Analyzing cross-section reach 31600.000. 

WARNING: (3302) Conveyance change 15 outside of accepcable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

31600.000 0 .100 0.052 0. 100 5. 10 107.60 0.00 
0.009162 110 130 88 108. 4 6 0.86 1. 74 

10.35 11 110 12 0.00 104.00 104.00 
898 25 847 25 36.1 1153.94 1190.00 

0.12 2.21 7. 64 2.07 0.000 6.0 102.50 

STATUS: Analyzing cross-section reach 31700.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

0.00 
0.02 

20 
8 
0 

2. 40 

0.00 
0.05 

4 
0 
0 

0. 62 

0.00 
0.27 

6 
8 
0 

l. 58 

0.00 
0.02 

2 
0 
0 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSELJ and computed water surface elevation (CWSELJ. 

PAGE 9 

2HlV2421 



BOSS RMS for AutoCAD HEC-2 Analysis version ?000 
PROJECT TITLE FOUR SEASONS 
PROJECT NUMBER : 99-33-01 9/30/2002 

WARNING: (3693.' It is probable that critical depth has been crossed. 

WARNING: 13720) Critical depth has b~en assumed. 

31700.000 0.100 0.052 0.100 4. 23 110.23 110.23 0.00 
0.022763 109 102 72 111. 76 1. 53 1. 39 0.20 

10. 62 5 82 16 0.00 108.00 108.00 20 
898 11 843 42 42.3 1151.95 1194.30 14 

0. 12 2.34 10.24 2.50 0.000 6.1 106.00 0 

STATUS: Analyzing cross-section reach 31800.000. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (37201 Critical depth has been assumed. 

31800.000 0.100 0.052 0.100 4.99 114.99 114.99 
0.018840 118 110 51 116.22 1. 22 2.20 

10.90 35 69 36 0.00 112.00 112.00 
898 100 690 106 69.5 1154.55 1224.08 

0.12 2.84 10.01 2.90 0.000 6.2 110.00. 

STATUS: Analyzing cross-section reach 31900.000. 

31900.000 0 .100 0.052 0. 100 5.08 117.0B 116.84 
0.016473 136 122 64 118.26 1. 18 2.04 

11. 24 14 77 43 0.00 114. 00 114. 00 
898 36 736 125 54. 6 1202.09 1256.72 

0.13 2.48 9.54 2.91 0.000 6.3 112.00 

STATUS: Analyzing cross-section reach 32000 .000. 

32000.000 0.100 0.052 0.100 4. 71 118.91 118. 91 
0.020756 107 114 109 120.47 1 . 55 2.09 

11. 55 23 76 0.00 116. 00 116. 00 
898 63 807 27 46.7 1235.82 1282.54 

0.13 2.74 10.51 2.78 0.000 6.5 114 .20 

STATUS: Analyzing cross-section reach 32050 .000. 

WARNING: ( 718 5) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: ( 3720 I Critical depth has been assumed. 

32050.000 0. 100 0.052 0. 100 5. 4 5 120.45 120. 4 5 
0.018213 51 51 51 121.71 1.26 0.99 

11.70 48 79 3 0.00 118.00 118. 00 
898 123 7 67 7 61. 2 1152.14 1213.34 

0.13 2.52 9.70 1. 83 0.000 6.5 115. 00 

SPECIAL NOTE 
--------------

0.00 
0.03 

20 
11 

0 

0.00 
0.00 

8 
0 

0.00 
0.11 

4 

11 
0 

0.00 
0.03 

2 
11 

0 

An asterisk {*) to the left of the cross-section number indicates a special 
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section. 
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SUHMARY PRINTOUT TABLE 150 : fOUR SEASONS 
---------------------------- WATERS!JED 3 POST-DEVELOPMENT 

99-33-01 

Cross- Channel Top of Max. Low Mirlimum Discharge Computed Critical Energy Energy Channel 
Cross- Index Q 

Section Reach Roadway Chord c. s. flow w. s. W. s Gradient Gradient Mean Flow 
Section (0.01 . 

Number Leng ch Elevation Elevation Elevation Elevation Elevation Elevation Slope Ve l oc:... t.i' 

Area Convey.) 
(ft) (ft MSL) (ft HSL) (ft MSL) {cfsl ( ft MSL) (ft MSLI (ft MSLI . 10,000 (ft!s: 

(sq ft) 
SECNO XLCH E:..TRD ELLC ELM IN Q CWSEL CRIWS EG lOK•S VCH 

AREA .OlK 
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

------- ---------
30001.000 0.00 0. 00 0.00 70.00 898.17 71. 50 0.00 71. 61 530.62 2.69 

333.80 38.99 

. 30002.000 129 .11 0.00 0.00 74.00 8 98. 1 7 75. 18 0.00 75.24 173.50 2.01 
446.90 68.19 

. 30100.000 145.41 0.00 0.00 77.00 8 98. 1 7 78.68 0.00 78.89 380.36 3.63 
252 .42 46.05 

. 30200.000 101.38 0.00 0.00 78.00 8 98. 1 7 80.86 0.00 80.99 129.31 2. 88 
312.85 7 8. 98 

30300.000 101.26 0.00 0.00 79.00 8 98 .17 82.56 0.00 82.77 245.04 3.68 
244. 99 57.38 

30400.000 100.00 0.00 0.00 80.50 8 98. 1 7 84 . 94 0.00 85 .14 229.37 3.57 
253.48 59.31 

. 30500.000 114. 82 0.00 0.00 82.00 8 98. 1 7 86. 56 86.56 87.58 111. 94 9.35 
193. 60 84.89 

. 30550.000 54.83 0.00 0.00 82.20 8 98 . 1 7 87.29 87.29 88. 4 7 149.53 8.87 
122.23 73.45 

. 30600.000 102.26 0.00 0.00 82.00 8 98. 1 7 88.87 8B.B7 90. 02 117.76 11. 0 7 
198. 70 82. 77 

\ 
30700.000 93.75 0.00 0.00 83.00 8 98 . 1 7 90.67 0.00 91. 43 157 .11 12. 7 9 

209.24 71.66 
t 

30800.000 101 .14 0.00 0.00 85.50 8 98. 1 7 91. 58 91. 41 92. 90 94.53 10. 24 
157.56 92. 38 

30900.000 101.35 0.00 0.00 86.00 898. 1 7 93.90 0.00 94.30 179.89 9. 78 
218.07 66. 97 

30950.000 50.00 0.00 0.00 88.00 8 98. l 7 93.96 93.90 95.26 108.98 9.54 
139.62 86.04 

. 31000.000 95.84 0.00 0.00 89.00 8 98. 17 95.50 95.50 96.64 148.04 13 .13 
201.89 73.82 

31100. 000 105. 22 0.00 0.00 89.50 8 98. l 7 98.05 0.00 98.33 154.81 7. 83 
284.63 72 .19 

31200.000 104. 34 0.00 0.00 96. 00 898. l 7 98.82 98.58 99.72 89.61 7. 7 6 
137.70 94 .88 

. 31300. 000 99.82 0.00 0.00 99. 9: 898. 17 102.88 102.88 103.53 499.99 15.99 
196.67 40. 17 

. 31400. 000 90.18 0.00 0.00 101. 56 8 98. 17 105.03 0.00 105.17 86.85 7 . 4 7 
349.61 9c.38 

. 31500.000 98.64 0.00 0.00 102.00 8 98. I 7 105.68 105.68 106.70 228.97 9.32 
151.46 59.36 

. 31600.000 130 .04 0.00 0.00 102.50 898. I 7 107.60 0.00 108. 4 6 91.62 7. 64 
134.60 93.84 

. 31700.000 102.16 0.00 0.00 106.00 8 98. 17 110.23 110. 23 111. 76 227. 63 10.24 
104.45 59.53 
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BOSS RMS for AutoCAD HEC-2 Analysis version 2000 PAGE 12 
PROJECT TITLE FOUR SEASONS 
PROJE:CT NUMBER : 99-33-01 9/30/2002 

. 31800.000 110. 70 0.00 0.00 110. 00 898.17 114. 99 l l 4. 99 116. 22 188.40 10.01 
141.31 65.44 

31900.000 122. 36 0.00 0.00 112. 00 8 98. 17 11 7. 08 116.84 118. 26 164.73 9.54 
134.80 69.98 

32000.000 114. 38 0.00 0.00 114.20 898. 17 118.91 118. 91 120.47 207.56 10.51 
109.91 62.34 

. 32050.000 51.18 0.00 0.00 115. 00 898.17 120.45 120.45 121.71 182.13 9. 70 
131.98 66.55 

SUMMARY PRINTOUT TABLE 150 : FOUR SEASONS 

---------------------------- WATERSHED 3 POST-DE:VE:LOPMENT 
99-33-01 

Cross- Discharge Computed w.s. E:lev w.s. Elev w. s. E:lev Water Channel 
Section flow w. s. Diff per Diff per Di ff per Surface Reach 
Number Elevation Profile Section Know/Comp Top Width Length 

(cfsl (ft MSL) (ft) (ft) ( ft I (ft) (ft) 
SE:CNO Q CWSEL DI fWSP DIFWSX DIFKWS TOPWI D XLCH 

--------- --------- --------- --------- --------- --------- --------- ---------

30001.000 898.17 71.50 0.00 0.00 0.00 445.06 0.00 

. 30002.000 898.17 75. 18 0.00 3.68 0.00 399. 14 129.11 

. 30100.000 8 98. 17 78.68 0.00 3.50 0.00 184.67 145.41 

30200. 000 8 98. 1 7 80. 86 0.00 2 .17 0.00 134. 04 101.38 

30300. 000 898. 17 82.56 0.00 1. 70 0.00 116.60 101.26 

30400.000 8 98. 17 84. 94 0.00 2.38 0.00 122.21 100.00 

. 30500.000 898. 17- 86. 56 0.00 1.61 0.00 105.68 114. 82 

. 30550.000 8 98. 17 87.29 0.00 0.74 0.00 72.52 54.83 

30600.000 898.17 88.87 0.00 .58 0.00 90.12 102.26 

30700.000 8 98. l 7 90.67 0.00 . 81 0.00 90.56 93. 75 

30800. 000 8 98. 1 7 91.58 0.00 0.90 0.00 72.22 101.14 

30900 .000 8 98. 1 7 93.90 0.00 2.32 0.00 83.02 101.35 

30950.000 898 .17 93.96 0.00 0.07 0 .00 74. 93 50.00 

. 31000.000 8 98. 17 95.50 0.00 .54 0 .00 80 .12 95.84 

31100. 000 8 98. 17 98.05 0.00 2 .55 0 .00 116.87 105.22 

31200.000 898.17 98.82 0.00 0.77 0.00 75.94 104.34 

. 31300.000 898. 17 102.88 0.00 4.06 0.00 128.24 99.82 

. 31400.000 898. 17 105.03 0.00 2.16 0.00 138. 92 90.18 

. 31500.000 898. 17 105.68 0.00 0.65 0.00 75.70 98.64 

. 31600.000 898. 17 107.60 0.00 1. 92 0.00 36.06 130.04 

. 31700.000 898.17 110. 23 0.00 .63 0.00 42.35 102.16 

. 31800.000 898. 17 114.99 0.00 4 . 7 6 0.00 69.53 110. 70 

31900.000 898. 17 117. 08 0.00 2.09 0.00 54. 62 122.36 

32000.000 898. 17 118.91 0.00 1. 8 3 0.00 46.72 114. 38 

. 32050.000 898. 17 120.45 0.00 1. SJ 0.00 61. 20 51.18 
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BOSS RMS for AutoCAD HEC-2 Analysis version '.2,JOO PAGE 

PROJECT TITL[ FOUR SEASONS 
PROJECT NUMBF : 99-:,3-01 9/ 3()/2002 

SUMMARY OF WA."-NING AllD STATUS MESSAGES : 

Section 30002, profile l, conveyance change outside acceptahle range. 

Section 30100, prcfile 1, conveyance change outside acceptable range. 

Section 30200, profile 1, conveyance c~ange outside acceptable range. 

Section 30500, profile 1, critical depth assumed. 

Section 30500, profile 1, minimum specific energy. 

Section 30550, profile l, critical depth assumed. 

Section 30550, profile 1, minimum specific energy. 

Section 30600, profile l, critical depth assumed. 

Section 30600, profile 1, minimum specific energy. 

Section 31000, profile 1, critical depth assumed. 

Section 31000, profile 1, minimum specific energy. 

Section 31300, profile 1, critical depth assumed. 

Section 31300, profile 1, probable minimum specific energy. 

Section 31300, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 31400, profile l, conveyance change outside acceptable range. 

Section 31500, profile 1, conveyance change outside acceptable range. 

Section 31600, profile 1, conveyance change outside acceptable range. 

Section 31700, profile 1, critical depth assumed. 

Section 31700, profile 1, probable minimum specific energy. 

Section 31700, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 31800, profile 1, critical depth assumed. 

Section 31800, profile 1, probable minimum specific energy. 

Section 31800, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 32050, .profile 1, er i ti cal depth assume-a. 

Section 32050, profile 1, minimum specific energy. 

25 Warning and status message(s) generated 

END or OUTPUT 

13 
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BOSS RJ-IS for AutoCAD HEC-2 Analysis version 2000 PAGE 
PROJECT TITLE FOUR SEASONS 
PROJECT NUMBER : 99-33-01 9/27/2002 

BOSS RMS for AutoCAD (tml 

Copyright© 2000 BOSS International 
All Rights Reserved 

Ver-sion : 2000 

PROGRAM ORIGIH : 

BOSS RMS for AutoCAD HEC-2 Analysis uses the standard 4.6.2 version 
of the U.S. Army Corps of Engineers Hydrologic Engineering Center 
HEC-2 Program for water-surface profile computations. This HEC-2 
program was released on September 1990, last updated on August 1991. 

DISCLAIMER : 

BOSS RMS for AutoCAD is a complex program which requires engineering 
expertise to use correctly. BOSS International assumes absolutely no 
responsibility for the correct use of this program. All results obtained 
should be carefully examined by an experienced professional engineer to 
determine if they are reasonable and accurate. 

Although BOSS International has endeavored to make BOSS RMS for AutoCAD 
error free, the program is not and cannot be certified as infallible. 
Therefore, BOSS International makes no warranty, either implicit or 
explicit, as to the correct performance or accuracy of this software. 

In no event shall BOSS International be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of purchase or use of this software. Thesole and exclusive 
liability to BOSS rnternational, regardless of the form of action, shall 
not exceed the purchase price of this software. 

PROJECT DESCRIPTION : 

PROJECT TITLE 
PROJECT NUMBER 
DESCRIPTION 
ENGINEER 
DATE OF RUN 
TIME Of RUN 

Tl 99-33-01 

FOUR SEASONS 
99-33-01 
WATERSHED 3 POST-DEVELOPMENT ....,.J / (' C "I!') 
ROBERT BUTLER 

9/27/2002 
1:17 pm 

T2 FOUR SEASONS 
TJ WATERSHED 3 POST-DEVELOPMENT 
T4 STARTING ELEVATION AT DOWNSTREAM CROSS SECTION 30001 OBTAINED FROM 
T4 POWELLS CREEK WATERSHED STUDY 

JOB PARAMETERS : 

----------------
Jl I CHECK INQ NINV !DIR STRT METRIC HVINS Q 

484.37 

J2 NPROF I PLOT PRFVS XSECV XSECH fN AL LDC IBW 

-1 -1 -6 

NC 0.11 0.11 0. 105 0.1 0.3 
Xl 30001 14 1096. 27 1766.59 
GR 80 1000 78 1020.49 76 1040.98 74 

1096.27 
GR 70 1137. 1 72 1350.49 72 1427.39 70 

1766.59 
GR 74 1802.14 76 1831.84 78 1844. 68 80 

Xl 30002 10 1045.18 1473.9 172. 88 110. 26 129.11 

WSEL FQ 

71. 5 

CHNIM IT RACE 

1061.67 72 

1713.25 72 

1855.33 
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PROJECT TITLE FOUR SEASONS 
PROJECT NUMBER : 99-33-01 9/27/2002 

GR 82 1000 80 1014.64 78 1029.74 76 1045.18 74 
1069.61 

GR 74 1425.9 76 1473.9 78 1490.18 80 1504.17 82 
1518.16 

NC 0.11 0 .11 0.105 0.1 0.3 
Xl 30100 14 1050.08 1212.37 167.6 194.85 145.41 
GR 88 1000 86 1009.33 84 1018.71 82 1028. 33 80 

1038.95 
GR 78 1050.08 77 1065 77 1170 78 1212.37 80 

1266.62 
GR 82 1311. 7 84 1351.39 86 1383. 92 88 1417.48 

Xl 30200 20 1044. 95 1174.08 89.33 106.59 101.38 
GR 94 1000 92 1006.87 90 1013. 71 88 1020.54 86 

1027. 1 
GR 84 1033.61 82 1039.7 80 1044.95 78 1097.44 78 

1136.91 
GR 78 1164. 85 78 1168.04 80 1174.08 82 1180. 25 84 

1188.77 
GR 86 1205.18 88 1222.74 90 1237.84 92 1252.5 94 

1268.67 

Xl 30300 23 1060.39 1174 .08 86.77 101 101.26 
GR 98 1000 96 1008.43 94 10.17.04 92 1026 90 

1034.95 
GR 88 1043.86 86 1051.89 84 1C56.07 82 1060.39 80 

1105. 96 
GR 80 1131. 41 80 1158.57 79 1163 80 1168 .1 82 

1174.08 
GR 84 1180 .16 86 1186.03 88 1192 .17 90 1198.14 92 

1204.19 
GR 94 1211.61 96 1218.44 98 1224.64 

Xl 30400 20 1057.76 1173.26 90.12 103. 4 6 100 
GR 100 lOUO 98 1008.38 96 1016.58 94 1024.92 92 

1033.38 
GR 90 1042.01 88 1049.58 86 1053.5 84 1057.76 82 

1153. 5 
GR 80.5 1165 82 1169.01 84 1173.26 86 1183.39 88 

1201. 02 
GR 90 1214.37 92 1225.39 94 1237.63 96 1254.46 98 

1270 

NC 0.11 0.11 0.04 
Xl 30500 22 1150.19 1169.08 99. 4 6 107.83 114. 82 
GR 102 1000 100 1008.72 98 1017. 34 96 1025.96 94 

1034.41 
GR 92 1041.47 90 1045.6 88 1049.66 86 1079.26 84 

1150.19 
GR 82 1159. 8 82 1164. 1 84 1169. 08 86 1174.85 88 

1181.55 
GR 90 1186.44 92 1191.46 94 119-4. 98 96 1203.08 98 

1211.63 
GR 100 1219. 74 102 1227.79 

NC 0.11 0 .11 0.04 0.1 0.3 
Xl 30550 20 1156.93 1167.04 54.83 54.83 54. 83 
X3 0 84 84 
GR 100 1019.01 98 1027.82 96 1049.03 94 1065. 77 92 

1078.92 
GR 90 1092.43 88 1107. 5 86 1137 .47 84 1156.93 82 

1159.49 
GR 82 1164 .49 84 1167.04 86 1173.53 88 1179.44 90 

1187. 06 
GR 92 1195.47 94 1203.81 96 1212.13 98 1220.63 100 

1229. 23 

Xl 30600 21 1135.22 1184.77 48.77 48. 77 48.75 
XJ 0 86 86 
GR 104 1000 102 1010.16 100 1022.26 98 1034.82 96 

1048.27 
GR 94 1061.56 90 1083.22 88 1107 .41 86 1135.22 84 

1167.78 
GR 84 1177.62 86 1184.77 88 1190.46 90 1197.61 92 

1204.64 
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PROJECT TITLE FOUR SEASONS 
PROJECT NUMBER: 99-33-01 9/27/2002 

GR 94 1212.19 96 1218.4 98 1225.02 100 1231.54 102 
1238.9 

GR 104 1245.93 

NC 0.11 0.11 0. 04 0.1 0 . 3 
SC 1.013 0.5 3 365 5 222 1.2 89.5 

84. 6 
Xl 30900 29 1100.23 1143.8 300 300 300 
RC 375.84 108.58 
X2 2 112 
X3 0 92 92 
GR 120 1000 118 1005.93 116 1011. 6 114 1017. 53 112 

1023.46 
GR 110 1029.13 108 1034.54 106 1040.47 104 1044.86 102 

1063.15 
GR 100 1074.23 98 1081.95 96 1088.39 94 1094.57 92 

1100.23 
GR 90 1107. 71 90 1134.24 92 1143.8 94 1153.85 96 

1164.15 
GR 98 1173.68 100 1183.22 102 1192.75 104 1202.8 106 

1211. 3 
GR 108 1221.62 110 1231.42 112 1240.19 114 1254. 62 

NC 0.3 0.5 
QT l 789.64 
Xl 30950 27 1095.55 1138.46 49.9 4 9. 67 47.26 
X3 0 94 94 
GR 114 1000 112 1010.52 110 1014.84 108 1017.56 108 

1030.87 
GR 106 1039.69 104 1048.22 102 1056.74 100 1065.26 98 

1078.86 
GR 96 1087.76 94 1095.55 92 1103.75 91 1106. 75 91 

1126. 22 
GR 92 1129.22 94 1138.46 96 1147 .32 98 1156 .12 100 

1165.43 
GR 102 1174.,8 104 1183. 09 106 1191.89 108 1201. 23 110 

1210.87 
GR 112 1219.28 114 1228. 09 

NC 0.11 0 .11 0.04 0. 1 0.3 
Xl 31000 21 108 9. 1 1115.13 39. 24 4 4 . 12 41. 93 
X3 0 94 94 
GR 110 1000 108 1007.65 106 1015.31 104 1032.29 102 

1042.61 
GR 100 1057.29 98 1071.39 96 1080.7 94 1089.1 92 

1098.31 
GR 92 1108. 92 94 1115.13 96 1122.13 98 1129.24 100 

1136.34 
GR 102 1142.95 104 1150.45 106 1157.47 108 1164.52 110 

1172.07 
GR 112 1179.07 

NC 0.14 0. 14 0.052 
Xl 31100 18 1111. 65 1166.51 99.68 122.89 105.22 
X3 0 98 98 
GR 112 1000 110 1008.31 108 1016.63 106 1028.56 104 

1041. 71 
GR 102 1054.38 100 1079.47 98 1111.65 96 1141. 75 96 

1158. 1 
GR 98 1166.51 100 1176.25 102 1186.36 104 1196.47 106 

1206.68 
GR 108 1217.69 110 1228. 33 112 1238.06 

NC 0.09 0.09 0 .035 
Xl 31200 16 1130 1170 97.31 110.31 104.34 
GR 108 1000 106 1012.71 104 1029.36 102 1057.52 100 

1074.81 
GR 97.4 1130 96 1131 96 1169 97.4 1170 97.4 

1170 
GR 98 1173.87 iOO 1178. 78 102 1183.89 104 1208.23 106 

1225.45 
GR 108 1314. 4 

NC 0.11 0.11 0.035 
Xl 31300 23 1214 1216 88.05 102.34 99.82 
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GR 120 1000 118 1015.03 116 1028. 02 114 1039.49 112 
1049.02 

GR 110 1058.87 108 1090.01 106 1106. 54 "04 1125.1 102 
1162 .48 

Gf<. 100.3 1214 99.97 1214 99.97 1216 100.3 1216 102 
1269 .76 

GR 104 1280.24 106 1290.,8 108 1300.86 110 1316.21 112 
1331.91 

GR 114 134 6. 4 116 1357.85 118 1369.68 

Xl 31400 32 1238 1240 53.08 128.43 90.18 
GR 124 1000 122 1012 120 1025.58 118 1038.79 116 

1046.56 
GR 114 1054.53 112 1079.31 112 1095.44 112 1098. 47 110 

1116.92 
GR 108 1138.32 106 1160.07 104 1176. 68 102 1201.64 101.9 

1238 
GR 101.56 1238 101. 56 1240 101. 9 1240 102 1:'59.79 102 

1278.22 
GR 102 1286.86 104 1300.87 106 1312.66 108 1322.42 110 

1332. 69 
GR 112 1343. 76 114 1354.31 116 1365.29 118 1377. 9 120 

1391.38 
GR 122 1409. 65 124 1422.62 

NC 0. 1 0.1 0.052 
Xl 31500 28 1226.24 1245.78 67.63 130.11 98.64 
GR 124 1000 122 1011.51 120 1020.02 118 1030.14 118 

1030.23 
GR 118 1050.86 116 1075.13 114 1091.34 112 1107. 4 110 

1126.99 
GR 108 1149.48 106 1168.37 104 1186.48 104 1203.17 104 

1226.24 
GR 102 1227 102 1245 104 1245.78 106 1247.11 108 

1249.08 
GR 110 1254 :-1! 112 1260.62 114 1266.43 116 1272.23 118 

1278.12 
GR 120 1283.87 122 1289.6 124 1295.1 

Xl 31600 30 1160.13 1182.13 110;26 88.09 130.04 
GR 130 1000 128 1006.34 126 1014.36 124 1025.61 122 

1036.94 
GR 120 1048.12 118 1059.21 116 1070.3 114 1088.2 112 

1107.12 
GR 110 1129.23 108 1153.28 106 1156.56 104 1160.13 102.5 

1161 
GR 102.5 1181.26 104 1182.13 106 1185.51 108 1191.13 110 

1204 .18 
GR 112 1226.33 114 1237.04 116 1243.95 118 1252.25 120 

1260.52 
GR 122 1269.01 124 1278.61 126 1286.63 128 1293.83 130 

1302. 6 

Xl 31700 30 1157 .01 1176.9 109.22 72.2 102.16 
GR 134 1000 132 1006.19 130 1012.97 128 1020.19 126 

1036.82 
GR 124 1046.94 122 1056.78 120 1068.46 118 1084.03 116 

1099.69 
GR 114 1120.91 112 1143. 75 110 1153.02 108 1157 .01 106 

1157.8 
GR 106 1176 108 1176.9 110 1190.31 112 1224.95 114 

1244.8 
GR 116 1254.43 118 1262 .18 120 1271.81 122 1280.62 124 

1289.43 
GR 126 1298.28 128 1306.24 130 1312.5 132 1329.95 134 

1337.45 

Xl 31800 27 1094.77 1108. 88 118.76 51.89 110. 7 
GR 136 1000 134 1007.01 132 1013.67 130 1020.7] 128 

1027.78 
GR 126 1034.84 124 1042.38 122 1051. 77 120 1064.58 115. 2 

1064.58 
GR 114 1080.84 112 1094.77 110 1095. 49 110 1108.19 112 

1108. 88 
GR 114 1124.41 116 1148.55 118 1169.21 120 1187.9 122 

1203.8 
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PROJECT TITLE FOUR SEASONS 
PROJECT NUMBER : 99-33-01 9/27 i 2802 

GR 124 1219.23 126 1230.18 128 1241.13 130 1251.56 132 
1261.51 

GR 134 1270.62 136 1279. 5 

Xl 31900 19 1053.77 1069.22 136. 68 64. 4 4 122.36 
GR 132 1000 130 1015.83 128 1029.28 127 1037.56 117. 63 

1037.56 
GR 116 1048.8 114 1053. 77 112 1054.52 112 1068. 72 114 

1069.22 
GR 116 1087.87 118 1102 .06 120 1115.16 122 1127. 63 124 

1142.02 
GR 126 1151.22 128 1161. 66 130 1173.88 132 1188. 1 

Xl 32000 16 1128. 8 1145.46 107.6 109.11 114. 38 
GR 128 1000 126 1017.87 124 1037 .49 122 1065.18 120 

1090.86 
GR 118 1119. 74 116 1128. 8 114. 2 1129.75 114. 2 1144.5 116 

1145.46 
GR ll8 1149. 73 120 1157.54 122 1170.07 124 1179.21 126 

1186. 22 
GR 128 1193.33 

Xl 32050 23 1189. 82 1207.61 51. 4 9 51. 18 51.5 
GR 140 1000 138 1021.24 136 1032.Q5 134 1043. 68 132 

1057.06 
GR 130 1069.95 128 1084.31 126 1100. 92 124 1115.85 122 

1136 .1 
GR 120 1156. 75 118 1189. 82 116 1195.97 115 1196. 72 115 

1204.51 
GR 116 1205.26 118 1207.61 120 1209.83 122 1225.58 124 

1235.4 
GR 126 1244. 94 128 1254 .13 130 1263.17 

STATUS: Analyzing profile 1. 

Contraction Coefficient (CCHVI 0 .100 

Expansion Coefficient (CEHVI 0.300 

STATUS: Analyzing cross-section reach 30001.000. 

STATUS: ( 3265) Divided flow. 

Cross Left Channel Right Flow Water Critical Known 
Section Overbank Manning Overbank Depth Surface w. s. w. s. 
Number Manning n Manning Elevation Elevation Elevation 
SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 

( ft I (ft MSL) (ft MSLI (ft MSLJ 
--------- --------- --------- --------- --------- --------- --------- ---------
Energy Left Channel Right Energy Weighted Friction Other 
Gradient Overbank Length Overbank Gradient Velocity Energy Energy 

L"fl<Jth Length Elevation lfead Loss Loss 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
(ft/ft) (ft) (ft) ( ft I (ft MSL) ( ft) ( ft I (ft) 
--------- --------- --------- --------- --------- --------- --------- ---------
Cummul- Left Channel Right Bridge Left Right Number of 
ative Overbank Area Overbank Deck Bank Bank Balance 
Volume Area Area Area Elevation Elevation Trials 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
(acre-ft) (sq ft) (sq ft) (sq ft) (sq ft) (ft MSL) (ft MSLI 
--------- --------- --------- --------- --------- --------- --------- ---------
Total Left Channel Right Computed Left Right Number of 
Flow Overbank Flow Overbank w. s. W. s. W. s. Crit Dpth 

Flow Flow Top Width Station Station Trials 
Q QLOB QCH QROB TOPWD SSTA EN DST IDC 
(cfsl (cfs) (cfsl (cfsl ( ft I (ft) (ft) 
--------- --------- --------- --------- --------- --------- --------- ---------
Flow Left Channel Right Length Cwrunul. Minimum Number of 
Travel Overbank Mean Over bank Weighted Surface c. s. Other 
Time Velocity Velocity Velocity Manning n Area Elevation Trials 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
(hrs I (ft/s) (ft/s; (ft/sl (acres I (ft MSLI 
--------- --------- --------- --------- --------- --------- --------- ---------
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PRGJECT TITLE FOUR SEASONS 
PROJECT NUMBER : 99-33-01 

30001.000 o.ooc 0. 105 0.000 l. 50 7]. 50 
0.015432 0 0 0 71. 53 C.03 

0.00 0 333 0 0.00 72.00 
4 84 0 484 0 4 4 5. 1 1106.48 

0.00 0.00 1. 4 5 0.00 0.000 0.0 

STATUS: Analyzing cross-section reach 30002.000. 

0.00 
0.00 

72.00 
1753.26 

70.00 

PAGE 

9/27/2002 

71.50 
0.00 

0 
0 
0 

WARNING: (33021 Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio {KRATIO) 

30002.000 0.000 0.105 0.000 0.62 7 4. 62 0.00 
0.044163 172 129 110 74.69 0.07 3.15 

0.83 0 228 0 0.00 76.00 76.00 
4 84 0 4 84 0 378.8 1062.02 1440.81 

0. 02 0.00 2.12 0.00 0.000 1. 2 74. 00 

Contraction Coefficient (CCHVI 

Exoansion Coefficient (CEHV) 

STATUS: Analyzing cross-section reach 30100.000. 

WARNING: (3302) Conveyance change is outside of acceptable .range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

30100.000 0 .110 0.105 0.110 1. 4 9 78. 4 9 0.00 
0 .017772 167 145 194 78.57 0.08 3.87 

1. 58 0 212 3 0.00 78.00 78.00 
484 0 481 2 178.3 1047.36 1225.63 

0.03 0.70 2.26 0.70 0.000 2.2 77.00 

STATUS: Analyzing cross-section reach 30200.000. 

30200.000 0 .110 0. 105 0.110 2.08 80.08 0.00 
0.013972 89 101 106 80. 16 0.08 1.59 

2.07 0 209 0 0.00 80.00 BO.DO 
484 0 484 0 129.6 1044.74 1174.32 

0.05 0.02 2.31 0.02 0.000 2.5 78.00 

STATUS: Analyzing cross-section reach 30300.000. 

30300.000 0.000 0. 105 0.000 2.87 81. 87 0.00 
0.024259 86 101 101 82.00 0.13 1.83 

2.51 0 167 0 0.00 82.00 82.00 
484 0 484 0 110. 6 1063.08 1173.73 

0.06 0.00 2.89 0.00 0.000 2.8 79.00 

STATUS; Analyzing crass-section reach 30400.000. 

30400.000 0.110 0. 105 0 .110 J.76 84.26 0.00 
0.023247 90 100 103 84.38 0. 12 2.37 

2. 90 0 172 0 0.00 84 .00 84.00 
484 0 484 0 117. 4 1057.21 1174.57 

0.07 0.02 2.81 0.52 0.000 3. l 80.50 

STATUS: Analyzing cross-section reach 30500.000. 

0.59 

0.00 
0.01 

4 
0 
0 

0.100 

0.300 

1. 58 

0.00 
0.00 

5 
0 
0 

0.00 
0.00 

4 
0 
0 

0.00 
0.01 

2 
0 
0 

0.00 
0.00 

4 
0 
0 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified 

30500. 000 0. 110 0.040 0 .110 3.59 85.59 
0. 011964 99 114 107 86. 4 5 0.86 

3.26 44 53 3 0.00 84. 00 
484 56 422 4 7 9. 9 1093.76 

0.07 1. 27 7.94 1. 22 0.000 3.3 

Contraction Coefficient (CCHV) 

Expansion Coefficient (CEHV) 

STATUS: Analyzing cross-section reach 30550.000. 

by HVINS. 

85.53 
1. 85 

84.00 
1173.67 

82.00 

0.00 
0.22 

6 
9 
0 

0.100 

0.300 

6 
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PROJECT TITLE FOUR SEASONS 
PROJECT NUMBER : 99-33-01 9/21/2002 

WARNING: (368:) 20 trials attempted in balancing assumed water surface 
elevation (WSELI and computed water surface elevation {CWSELI. 

WARNING: (3693) It is probable that critical dep'.:h has been crossed. 

WARNING: {3720) Critical depth has been assumed. 

30550.000 0 .110 0.040 0 .110 4.61 86.61 86.61 0.00 
0.012063 54 54 54 87. 79 1.19 0.66 0 .10 

3.38 34 41 10 0.00 84.00 84.00 20 
484 65 398 20 47. 0 1128. 37 1175.32 11 

0.07 1. 92 9.60 l. 91 0.000 3.4 82.00 0 

STATUS: Analyzing cross-section reach 30600.000. 

STATUS: {3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

30600.000 0.110 0.040 0 .110 3.92 87.92 0.00 
0.001484 48 48 48 88.06 0.14 0.16 

3.53 25 154 5 0.00 86.00 86.00 
484 12 468 81. 6 1108.57 1190.22 

0.08 a.so 3.04 0. 49 0.000 3.5 84.00 

Contraction Coefficient (CCHV) 

Expansion Coefficient (CEHV) 

STATUS: Special culvert analysis being performed. 

CULVERT DESCRIPTION : 

Number of Identical Culverts (CUNO) 

Culvert Mannings n (CUNV) 

Culvert Entrance Loss Coefficient (ENTLC) 

Pipe Culvert Diameter (ft, RISE) 

Culvert Length (ft, CULVLN) 

Culvert Opening Upstream Invert (ft MSL, ELCHU) 

Culvert Opening Downstream Invert (ft HSL, ELCHO) 

Roadway Length (ft; ROLEN) 

Roadway Weir Flow Discharge Coefficient (COFQI 

Chart - concrete pipe culvert, no beveled ring entrance 

Scale - groove end entrance with headwall 

WARNING: (5140) Normal depth exceeds culvert height. 

2.85 

o.oo 
0 .10 

2 
0 
0 

0.100 

0.300 

0.013 

0.500 

5.00 

222.00 

89.50 

84.60 

365.00 

3.00 

WARNING: (5130) Inlet control energy grade line elevation 110.91 ft HSL may be 
too large if inlet controls. 

WARNING: (5135) Outlet control energy grade line elevation 101.99 ft HSL may be 
too large if outlet controls. 

STATUS: Analyzing cross-section reach 30900.000. 

SPECIAL CULVERT INLET CONTROL RESULTS 

Energy Grade Line Elevation for Inlet Control (ft HSL, EGIC) 110. 91 

Energy Grade Line Elevation for Outlet Control (ft MSL, EGOC) 101.99 
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PROJECT TITLE ,OUR SEASONS 
PROJECT NUHBSR : 99-33-01 9/27/2002 

Previous Computed Water Surface Elevation (ft MSL, PCWSEl 

Top of Roadway Elevation I ft MSL, ELTRDJ 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstre3m co Downstream Conveyance Ratio (KRATIO) 

CULVERT ANALYSIS RESULTS : 

Inlet Control Energy Grade Line Elevation (ft MSL, EGICJ 

Outlet Control Energy Grade Line Elevation (ft MSL, EGOCJ 

Water Surface Drop Through Culvert (ft, H4J 

Total Weir flow (cfs, QWEIRJ 

Total Culvert flow (cfs, QCULVJ 

Mean Channel Velocity (fps, VCHJ 

Culvert Opening Area (sq ft, ACULV) 

Top of Roadway Elevation (ft MSL, ELTRD) 

Roadway Weir Length (ft, WEIRLN) 

30900.000 0 .110 0.040 0.110 18.58 108.58 0.00 
0.000003 300 300 300 108.58 0.00 22.86 

11.05 532 792 674 0.00 92. 00 92.00 
484 55 351 76 191. 5 1032. 97 1224.46 

0.31 0. 10 0.44 0 .11 0.000 4. 4 90.00 

Contraction Coefficient (CCHV) 

Expansion Coefficient (CEHV) 

STATUS: Analyzing cross-section reach 30950.000. 

30950.000 0.110 0.040 0.110 17. 58 108.58 0.00 
0.000012 49 47 49 108.59 0.01 0.00 

13 .11 503 716 474 0.00 94.00 94.00 
789 101 591 96 187.2 1016.77 1204.01 

0.33 0. 20 0.83 0.20 0.000 4.6 91. 00 

Contraction Coefficient (CCHVJ 

Expansion Coefficient (CEHV) 

STATUS: Analyzing cross-section reach 31000.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIOJ 

31000.000 0.110 0.040 0.110 16.57 108.57 0.00 
0 .000027 39 41 44 108.59 0.01 0.00 

14.59 599 416 374 0.00 94.00 94.00 
789 177 4 98 113 161. 3 1005.44 1166. 70 

0.35 0.30 1.20 0.30 0.000 4 . 8 92.00 

STATUS, .l\nalyzing cross-section reach 31100.000. 

31100.000 0.140 0.052 0.140 12.58 108.58 0.00 
0.000035 99 105 122 108.59 0.01 0.00 

18. 21 635 651 280 0.00 98.00 98.00 
789 155 571 62 206.5 1014.24 1220.75 

0.39 0.24 0.88 0.22 0.000 5.2 96.00 

STATUS: Analyzing cross-section reach 31200.000. 

STATUS: (3280) for cross-section 31200.00, ends have been extended 
vertically 0.59 feet in order to calculate the hydraulic 
cross-section properties. 

87 . 92 

112. 00 

22. 13 

110. 91 

101.99 

22.86 

0. 

484. 

0.44 

19.6 

112. 00 

0.0 

0.00 
0.00 

0 
0 
0 

0.300 

0.500 

0.00 
0.00 

2 
0 
0 

0.100 

0.300 

0. 67 

0.00 
0.00 

0 
0 
0 

0.00 
0.00 

0 
0 
0 

PAGE 8 
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PROJECT NUMBER : 99-33-01 9/27/2002 

WARNING: (3302) Conveyance change lS )utside of acceptable range. 

Upstream to Downstr-eam Conveyance Ratio (KRATIO) 

31200.000 0.090 0.035 0.090 12.59 108.59 0.00 
0.000016 97 104 110 108.59 0.01 0.00 

22.27 913 502 466 0.00 97. 40 97.40 
789 246 455 87 314. 4 1000.00 1314.40 

0.43 0.27 0.91 0. 19 0.000 5.9 96.00 

STATUS: Analyzing cross-section reach 31300.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIOl 

31300. 000 0.110 0.035 0 .110 8.62 108.59 0.00 
0.000184 88 99 102 108.60 0.01 0.00 

25.64 687 17 513 0.00 100.30 100.30 
789 422 34 332 224.5 1080.84 1305.38 

0.47 0.62 2.00 0.65 0.000 6. 4 99.97 

STATUS: Analyzing cross-section reach 31400.000. 

31400.000 0.110 0.035 0.110 7.05 108.61 0.00 
0.000361 53 90 128 108.62 0.01 0.02 

27. 79 477 14 447 0.00 101.90 101.90 
789 380 34 374 193.6 1131. 91 1325. 50 

0.50 0.80 2.44 0.84 0.000 6.8 101. 56 

STATUS: Analyzing cross-section reach 31500.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

31500.000 0.100 0.052 0.100 6.61 108.61 0.00 
0.001258 67 98 130 108.70 0. 10 0.06 

29.23 280 127 8 0.00 104.00 104.00 
789 370 413 5 108.1 1142.67 1250.81 

0.51 1. 32 3 .24 0.70 0.000 7.2 102.00 

STATUS: Analyzing cross-section reach 31600.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

31600.000 0.100 0.052 0 .100 6.13 108.63 0.00 
0.003595 110 130 88 109. 05 0.42 0.25 

30.03 20 133 22 0.00 104.00 104.00 
789 31 723 34 49.5 1145. 76 1195.21 

0.52 1. 54 5.42 1. 53 0.000 7. 4 102.50 

STATUS: Analyzing cross-section reach 31700.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

1. 4 6 

0.00 
0.00 

0 
0 
0 

0.30 

0.00 
0.00 

0 
0 
0 

0.00 
0.00 

0 
0 
0 

0.54 

0.00 
0.03 

2 
0 
0 

0.59 

0.00 
0.10 

2 
0 
0 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

31700.000 0.100 0.052 0.100 3.81 109.81 109.81 0.00 
0. 026222 109 102 72 111.37 1. 56 0.78 0.34 

30.33 3 74 10 0.00 108.00 108.00 20 
789 6 758 24 35.6 1153.40 1189.04 14 

0.52 2.09 10.23 2.24 0.000 7.5 106.00 0 

STATUS: Analyzing cross-section reach 31800.000. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 

9 
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PROJECT TITLE FOUR SEASONS 
PROJECT NUMBER : 99-33-01 9/2712002 

WARNING: 13693) It is probable that critical depth has been crossed. 

WARNING: 13720) Critical depth has been assumed. 

31800.000 0.100 0.052 0.100 4.72 114. 72 
0.019175 118 110 51 115. 92 1.20 

30.57 27 65 29 0.00 112. 00 
789 74 633 81 62.0 1071.07 

0.52 2.69 9.72 2.74 0.000 7. 6 

STATUS: Analyzing cross-section reach 31900.000. 

31900.000 0.100 0.052 0.100 4.87 116. 87 
0.015353 136 122 64 11 7. 93 1.06 

30.88 11 73 37 0.00 114. 00 
789 27 662 99 51. 2 1042.81 

0.53 2.31 8.95 2.66 0.000 7. 7 

STATUS: Analyzing cross-section reach 32000.000. 

32000.000 0.100 0.052 0.100 4. 41 118.61 
0.020889 107 114 109 120.07 1. 4 6 

31. 16 17 71 0.00 116. 00 
789 45 724 19 41. 3 1110.86 

0.53 2.61 10.09 2.59 0.000 7.8 

STATUS: Analyzing cross-section reach 32050.000. 

114. 72 
2.39 

112. 00 
1133 .12 

110. 00 

0.00 
1. 99 

114. 00 
1094.04 

112. 00 

118. 55 
2.02 

116. 00 
1152. 13 

114. 20 

0.00 
0.04 

20 
14 

0 

0.00 
0.01 

2 
0 
0 

0.00 
0.12 

4 
11 

0 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

32050.000 0.100 0.052 0.100 5 .15 120.15 120. 15 0.00 
0.018967 51 51 51 121. 39 1.24 1.02 0.02 

31. 29 38 73 2 0.00 118.00 118. 00 2 
789 85 699 4 55.9 1155. 1 7 1211.03 11 

0.53 2.24 9.46 1. 78 0.000 7. 9 115. 00 0 

SPECIAL NOTE 

--------------
An asterisk (*) to the left of the cross-section number indicates a special 
note 1s present in the SUMMARY OF WARNING AND STATUS MESSAGES section. 

SUMMARY PRINTOUT TABLE 150 : FOUR SEASONS 
---------------------------- WATERSHED 3 POST-DEVELOPMENT 

99-33-01 

Cross- Channel Top of Max. Low Minimum Discharge 
Cross- Index Q 

SeCtion Reach Roadway Chord C. S, Flow-
Section (0. 01 . 

Number Length Elevation Elevation Elevation 
Area Convey.) 

(ft) (ft MSL) (ft MSL) (ft MSL) (cfs) 
(sq ft) 

SECNO XLCH ELTRD ELLC ELM IN Q 
AREA .OlK 

--------- --------- --------- --------- --------- ---------
------- ---------

30001.000 0.00 0.00 0.00 70.00 484 .37 
333.80 38.99 

. 30002.000 129 .11 0.00 0.00 74.00 484.37 
228. 28 23.05 

. 30100.000 145.41 0.00 0.00 77.00 484. 37 
216.90 36.33 

30200.000 101. 38 0.00 0.00 78.00 484 .37 
209.87 40.98 

Computed Critical 

W. -S. w. s. 

Elevation Elevation 

(ft MSL) ( ft MSL) 

CWSEL CRIWS 

--------- ---------

71.50 0.00 

74.62 0.00 

78. 4 9 0.00 

80.08 0.00 

Energy Energy Channel 

Gra_p1ent Gradi~nt Mean Flow 

Elevation Slope Velocity 

( ft MSL) . 10,000 {ft/s) 

EG lOK*S VCH 

--------- --------- ---------

71. 53 154.32 1. 45 

74.69 441.63 2.12 

78.57 177.72 2.26 

80.16 139. 7 2 2.31 
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30300.000 101.26 0.00 0.00 79. 00 484.37 81. 87 0.00 82.00 242.59 2.89 
167.33 31.10 

30400.000 100.00 0.00 0.00 80. 5r; 484.37 84.26 0.00 84.38 232.47 2.81 
172.80 31. 77 

30500.000 114 . 82 0.00 0.00 82.00 484.37 85.59 85.53 86. 45 119. 64 7. 94 
101.80 44.28 

. 30550.000 54.83 0.00 0.00 82.00 484.37 86.61 86.61 87.79 120.63 9.60 
86. 48 44.10 

. 30600.000 48.75 0.00 0.00 84.00 484.37 87.92 0.00 88.06 14 .64 3.04 
185.10 12 5. "5 

. 30900.000 300.00 112. 00 0.00 90.00 7 8 9. 64 108.58 0.00 108.58 0.03 0.44 
1998.80 2782. 52 

30950.000 47.26 0.00 0.00 91. 00 789.64 108.58 0.00 108.59 0.12 0. 83 
1694.40 2293.05 

. 31000.000 41. 93 0.00 0.00 92.00 78 9. 64 108.57 o.oo 108.59 0.27 l. 20 
1389.41 1531.86 

31100. 000 105.22 0.00 0.00 96.00 78 9. 64 108.58 0.00 108.59 0.35 0.88 
1567.72 1333.05 

. 31200.000 104. 34 0.00 0.00 96.00 789.64 108. 59 0.00 108.59 0 .16 0.91 
1882.80 1948.05 

. 31300.000 99.82 0.00 0.00 99.97 789.64 108.59 0.00 108.60 1.84 2.00 
1218.09 582.51 

31400.000 90.18 0.00 0.00 101. 56 78 9. 64 108. 61 0.00 108.62 3.61 2.44 
939.66 415.53 

. 31500.000 98.64 0.00 0.00 102 .00 789.64 108.61 0.00 108.70 12.58 3.24 
416.78 222. 60 

. 31600.000 130.04 0.00 0.00 102.50 789.64 · 108.63 0.00 109.05 35.95 5.42 
176. 76 131. 70 

. 31700.000 102.16 0.00 0.00 106.00 789.64 109.81 109.81 111.37 262. 22 10.23 
88.37 48.76 

. 31800.000 110. 70 0.00 0.00 110. 00 789.64 114. 72 114. 72 115. 92 191. 75 9. 72 
122.58 57.02 

31900.000 122. 36 0.00 0.00 ll2. 00 789, 64 ll6.87 o:oo 1Ti. 93 153.53 8.95 
123.41 63.H 

32000.000 114. 38 0.00 0.00 114. 20 789.64 118.61 118. 55 120.07 208.89 10 .09 
96.84 54.63 

. 32050.000 51. so 0.00 0.00 115. 00 7 8 9. 64 120.15 120.15 121.39 189.67 9. 4 6 
114. 82 57.34 

S\JMMARY PRINTOUT TABLE 150 : FOUR SEASONS 
---------------------------- WATERSHED 3 POST-DEVELOPMENT 

99-33-01 

Cross- Discharge Computed w.s. Elev w.s. Elev w.s. Elev Water Channel 
Section flow w. s. Diff per Diff per Diff per Surface Reach 
Number Elevation Profile Section Know/Comp Top Width Length 

(cfs) ( ft MSL) (ft) (ft) ( ft I (ft) (ft) 
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 
--------- --------- --------- --------- --------- --------- --------- ---------
30001.000 484 .37 71. so 0.00 0.00 0.00 445.06 o.oo 

. 30002.000 484 .37 74.62 0.00 3. 12 0.00 378.78 129 .11 

. 30100.000 484.37 78. 4 9 0.00 3.87 0.00 178. 27 145.41 

30200.000 484.37 80.08 0.00 1.59 0.00 129.58 101.38 
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PROJECT TITLE FOUR SEASONS 
PROJECT NUMBER : 99-33-01 9(27 /2002 

30300.000 484.37 81. 87 0.00 1. 80 0.00 110. 64 101.26 

30400.000 484.37 84.26 0.00 2.38 0.00 117.36 100.00 

30500.000 484.37 85.59 0.00 1.33 0.00 7 9. 91 114. B2 

. 30550.000 484.37 8 6. 61 0.00 1. 02 0.00 46.95 54. 83 

. 30600.000 484.37 87. 92 0.00 1. 31 0.00 81. 65 48.75 

. 30900.000 789.64 108.58 0.00 20.66 0.00 191.49 300.00 

30950.000 789.64 108.58 0.00 0.00 0.00 187.24 47. 26 

. 31000.000 789.64 108.57 0.00 0.00 0.00 161.26 41. 93 

31100.000 789.64 108.5B 0.00 0.01 0.00 206. 52 105.22 

. 31200.000 789.64 108.59 0.00 0.00 0.00 314.40 104. 34 

. 31300. 000 78 9. 64 108.59 0.00 0.00 0.00 224.54 99.82 

31400. 000 78 9. 64 108.61 0.00 0.02 0.00 193.58 90 .18 

. 31500.000 789.64 108.61 0.00 0.00 0.00 108 .14 98. 64 

. 31600.000 789.64 108.63 0.00 0.02 0.00 4 9. 4 6 130. 04 

. 31700.000 789.64 109.81 0.00 1. 19 0.00 35.64 102.16 

. 31800.000 789.64 114.72 0.00 4. 91 0.00 62.05 llO. 70 

31900.000 789.64 116.87 0.00 2. 15 0.00 51. 23 122. 36 

32000.000 789.64 118.61 0.00 1. 75 0.00 41. 28 114.38 

. 32050.000 789.64 120.15 0.00 1. 54 0.00 55.86 51.50 

SUMMARY OF WARNING AND STATUS MESSAGES : 

----------------------------------------
Section 30002, profile L conveyance change outside acceptable range. 

Section 30100, profile 1, conveyance change outside acceptable range. 

Section 30550, profile 1, critical depth assumed. 

Section 30550, profile 1, probable minimum specific energy. 

Section 30550, profile 1, 20 trials attempted to balance water surface 
elevation. 

-· Section 30600, profile 1, conveyance. change outside accept:able range. 

Section 30900, profile 1, conveyance change outside acceptable range. 

Section 31000, profile l, conveyance change outside acceptable range. 

Section 31200, profile 1, conveyance change outside acceptable range. 

Section 31300, profile 1, conveyance change outside acceptable range. 

Section 31500, profile l, conveyance change outside accept:able range. 

Section 31600, profile 1, conveyance change outside acceptable range. 

Section 31700, profile l, critical depth assumed. 

Section 31700, profile 1, probable minimum specific energy. 

Section 31700, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 31800, profile 1, critical depth assumed. 

Section 31800, profile 1, probable minimum specific energy. 
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PROJECT NUMBER : 99-33-01 9/27/2002 

S~ct1on 31800, profile l, 20 trials attempted to balance water surface 
elevation. 

Section 32050, profile 1, critical depth assumed. 

Section 32050, profile 1, minimum specific energy. 

20 Warning and status message(s) generated 

END OP OUTPUT 

13 
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PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

========================--= 
BOSS RiverCAD (tm) 

===-=-==-=~---==-=======--= 

Copyright (C) 1999 BOSS International 
All Rights Reserved 

Version 
Serial Number 

4.0 
10120 

Licensed to BOSS International 

PROGRAM ORIGIN: 

BOSS RiverCAD HEC-2 Analysis is an enhanced version of the U.S. 
Army Corps of Engineers Hydrologic Engineering Center HEC-2 program 

PAGE 1 

5/0S/2000 

for water-surface profile computations. Program based upon the September 
1990 version, updated on August 1991 . 

.JISCLAIMER : 

BOSS RiverCAD is a complex program which requires engineering 
expertise to use correctly. BOSS International assumes absolutely no 
responsibility for the correct use of this program. All results obtained 
should be carefully examined by an experienced professional engineer to 
determine if they are reasonable and accurate. 

Although BOSS International has endeavored to make BOSS RiverCAD 
error free, the program is not and cannot be certified as infallible. 
Therefore, BOSS International makes no warranty, either implicit or 
explicit, as to the correct performance or accuracy of this software. 

In no event shall BOSS International be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of purchase or use of this software. Thesole and exclusive 
liability to BOSS International, regardless of the form of action, shall 
not exceed the purchase price of this software. 

PROJECT DESCRIPTION : 

PROJECT TITLE 
PROJECT NUMBER 
DESCRIPTION 
ENGINEER 
DATE OF RUN 
TIME OF RUN 

FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
99-33-01 
WATERSHED 4 POST-DEVELOPMENT 
TIM EVERLY 

5/09/2000 
9:37 am 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGB 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/09/2000 

Tl 99-33-01 
T2 FOUR SEASONS IN HIST. VA. - FLOODPLAIN STUDY 
TJ WATERSHED 4 POST-DEVELOPMENT 
T4 FLOW REDUCTION AT CROSS SECTION 40100 TO ACCOUNT FOR RUNOFF FROM 
T4 WATERSHED 1 
T4 DAM CROSS SECTION MODELED AT 43100 

JOB PARAMETERS : 

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q 

-10 2 905.31 

J2 NPROF I PLOT PRFVS XSECV XSECH FN ALL DC IBW 

-1 -1 -6 

STATUS: Analyzing profile 1. 

Contraction Coefficient (CCHV) 0.100 

Expansion Coefficient (CEHV) 0.300 

STATUS: Analyzing cross-section reach 40001.000. 
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PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

Cross 
Section 
Number 
SECNO 

Energy 
Gradient 

SLOPE 
(ft/ft) 

Cumrnul
ative 
Volume 
VOL 
(acre-ft) 

Total 
Flow 

Q 
'~fs) 
LV- - - - - - -
~low 
.'ravel 

'rime 
rIME 
(hrs) 

10001.000 
0.015784 

0.00 
905 

0.00 

Left 
Over bank 
Manning 
XNL 

Left 
Overbank 
Length 
XLOBL 
(ft) 

Left 
Over bank 
Area 
ALOB 
( sq ft) 

Left 
Over bank 
Flow 
QLOB 
(cfs) 

Left 
Over bank 
Velocity 
VLOB 
(ft/s) 

0.110 
0 

27 
63 

2.28 

Channel 
Manning 
n 
XNCH 

Channel 
Length 

XLCH 
(ft) 

Channel 
Area 

ACH 
( sq ft) 

Channel 
Flow 

QCH 
( cf s) 

Channel 
Mean 
Velocity 
VCH 
(ft/s) 

Right 
Over bank 
Manning 
XNR 

Right 
Over bank 
Length 
XLOBR 
(ft) 

Right 
Over bank 
Area 
AROB 
( sq ft) 

Right 
Over bank 
Flow 
QROB 
(cfs) 

Right 
Overbank 
Velocity 
VROB 
(ft/s) 

0.040 0.110 
0 0 

32 220 
317 524 

9.77 2.38 

Flow 
Depth 

DEPTH 
( ft) 

Energy 
Gradient 
Elevation 
EG 
(ft MSL) 

Bridge 
Deck 
Area 
CORAR 
( sq ft) 

Computed 
w. s. 
Top Width 
TOPWD 
(ft) 

Water 
Surface 
Elevation 
CWSEL 
( ft MSL) 

Weighted 
Velocity 
Head 
HV 
(ft) 

Left 
Bank 
Elevation 
LTBNK 
( ft MSL) 

Left 
w. s. 
Station 
SST.A 
(ft) 

Length Cummul. 
Weighted Surface 
Manning n Area 
WTN TWA 

(acres) 

3.69 92.69 
93.27 0.58 

0.00 90.00 
168.1 1018.35 
0.000 0.0 

STATUS: Analyzing cross-section reach 40002.000. 

Critical 
w. s. 

PAGE 

5/09/200 

Known 
W. S. 

Elevation Elevatio 
CRIWS WSELK 
(ft MSL) ( ft MSL) 

Friction 
Energy 
Loss 
HL 
(ft) 

Right 
Bank 
Elevation 
RTBNK 
(ft MSL) 

Right 
W. S. 
Station 
END ST 
(ft) 

Minimum 
C. S. 

Other 
Energy 
Loss 
OLOSS 
(ft) 

Number oj 
Balance 
Trials 
I TRIAL 

Number of 
Crit Dptr. 
Trials 
IDC 

Number of 
Other 

Elevation Trials 
ELM IN I CONT 
(ft MSL) 

0.00 
0.00 

90.00 
1186.40 

89.00 

92. 69. 
0.00 

0 
0 
0 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 
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PROJECT NUMBER : 99-33-01 5/09/2000 

STATUS: {3470) Encroachment computation information follows: 

::CNO 
.,OPE 
)L 

:ME 

XNL 

Left Encroachment Station (ft, STENCL) 
Right Encroachment Station (ft, STENCR) 
Encroachment Method (TYPE) 
Width or Percent Target 
Left Encroachment Elevation {ft, ELENCL) 
Right Encroachment Elevation (ft, ELENCR) 

XNCH XNR DEPTH CWSEL 
XLOBL XLCH XLOBR EG HV 
ALOB ACH AROB CORAR LTBNK 
QLOB QCH QROB TOPWD SSTA 
VLOB VCH VROB WTN TWA 

-------- --------- --------- --------- --------- ---------

)002. 000 0.000 0.040 0.000 5.61 95.69 
l.031643 55 65 173 98.50 2.80 

0.53 0 67 0 0.00 102.00 
905 0 905 0 12.0 1026.22 

0.00 0.00 13.44 0.00 0.000 0.3 

STATUS: Special culvert analysis being performed. 

LVERT DESCRIPTION: 

Number of Identical Culverts (CUNO) 

Culvert Mannings n (CUNV) 

Culvert Entrance Loss Coefficient {ENTLC) 

Box Culvert Height (ft, RISE) 

Box Culvert Opening Width (ft, SPAN) 

Culvert Length (ft, CULVLN) 

Culvert Opening Upstream Invert (ft MSL, ELCHU) 

Culvert Opening Downstream Invert (ft MSL, ELCHD) 

Roadway Length (ft, RDLEN) 

Roadway Weir Flow Discharge Coefficient (COFQ) 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

95.69 
2.09 

102.00 

1026.22 
1038.22 

1 
12.000 
102.00 
102.00 

WSELK 
OLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.67 

20 
1038. 22 - 11 

90.08 0 

2 

0.015 

0.300 

6.00 

6.00 

463.90 

95.19 

90.08 

20.00 

2.50 

Chart# 8 - box culvert with flared wingwalls, no inlet top edge bevel 

Scale# 1 - wingwalls flared 30 to 75 degrees 
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.E FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
ER : 99-33-01 

:NG: (5130) Inlet control energy grade line elevation 
too large if inlet controls. 

JS: Analyzing cross-section reach 40003.000. 

JVERT INLET CONTROL RESULTS 

;rade Line Elevation for Inlet Control (ft MSL, EGIC) 

}rade Line Elevation for Outlet Control (ft MSL, EGOC) 

3 Computed Water Surface Elevation (ft MSL, PCWSE) 

~oadway Elevation (ft MSL, ELTRD) 

PAGE 5 

5/09/2000 

106.10 ft MSL 
' 

106.10 

104.45 

95.69 

130.00 

JS: (3280) For cross-section 40003.00, ends have been extended 
vertically 3.20 feet in order to calculate the hydraulic 
cross-section properties. 

-
US: (3301) The velocity head difference for current and previous 

cross-sections exceeded the allowable specified by HVINS. 

(3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 3.47 

ALYSIS RESULTS : 

antral Energy Grade Line Elevation (ft MSL, EGIC) 106.10 

Control Energy Grade Line Elevation (ft MSL, EGOC) 104.45 

urface Drop Through Culvert (ft, H4) 7.61 

eir Flow (cfs, QWEIR) 0. 

:ulvert Flow (cfs, QCULV) 905. 

1annel Velocity (fps, VCH) 7.64 

. Opening Area (sq ft, ACULV) 72.0 

Roadway Elevation (ft MSL, ELTRD) 130.00 

I Weir Length (ft, WEIRLN) 0.0 
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1063.00 
1075.00 

1 
12.000 
130.00 
130.00 

::LK 
)SS 
~IAL 

)NT 

lS 

0.00 
0.00 

3 
0 
0 

3.81 

0.00 
0.09 

2 
0 
0 

0.100 

0.300 

0.63 
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WARNING: (3302) Conveyance change is outside of acceptable range. ~· . ' 
< ;.-,,; .~; 

Upstream to Downstream Conveyance Ratio (KRATIO) 2.27 

ECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
LOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
JL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 

QLOB QCH QROB TOPWD SSTA END ST roe 
IME VLOB VCH VROB WTN TWA ELM IN I CONT 
-------- --------- --------- --------- --------- --------- --------- ---------
)500.000 0.110 0.090 0.110 2.53 109.48 0.00 0.00 
).008927 126 106 42 109.57 0.09 l. 37 0.01 

9.47 17 96 113 0.00 107.00 107.00 3 
488 28 279 180 150.3 1017.53 1167.82 0 

0.15 1. 67 2.90 1. 59 0.000 2.9 106.95 0 

STATUS: Analyzing cross-section reach 40600.000. 

)600. 000 0.110 0.090 O.llQ 3.70 110.69 0.00 0.00 
l. 012368 101 136 111 110.80 0.11 1. 22 0.01 

10.02 158 22 15 0.00 107.65 107.65 4 
488 360- 93 34 110.8 1037.99 1148.75 0 

0.17 2.28 4.13 2.18 0.000 3.2 106.99 0 

STATUS: Analyzing cross-section reach 40700.000. 

700.000 0.120 0.046 0.120 4.48 112.01 0.00 0.00 
.015711 101 102 100 112.25 0.24 1.41 0.04 

10.48 98 9 83 0.00 108.20 108.20 2 
488 213 79 195 131.6 1065.19 1196.80 0 

0.18 2.16 8.23 2.35 0.000 3.5 107.53 0 

STATUS: Analyzing cross-section reach 40800.000. 

800.000 0.120 0.046 0.120 4.42 113.15 0.00 0.00 
.008855 69 117 114 113.26 0.11 0.99 0.01 

10.88 217 9 10 0.00 109.40 109.40 2 
488 416 53 19 118.9 1062.76 1181.63 0 

0.19 1.92 5.91 1. 79 0.000 3.7 108.73 0 

STATUS: Analyzing cross-section reach 40900.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.59 
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BOSS RiverCAD HEC-2 Analysis version 4.0 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 

. LWJECT NUMBER : 99-33-01 

:;ECNO XNL XNCH XNR DEPTH CWSEL 
3LOPE XLOBL XLCH XLOBR EG HV 
VOL ALOB ACH AROB CORAR LTBNK 
J QLOB QCH QROB TOPWD SSTA 
rIME VLOB VCH VROB WTN TWA 
--------- --------- --------- --------- --------- ---------

10900.000 0.120 0.046 0.120 3.76 114.39 
0.025033 88 145 120 114.65 0.26 

11.31 157 7 5 0.00 111.30 
488 407 68 12 118.8 1121.18 

0.19 2.58 8.93 2.25 0.000 4.0 

STATUS: Analyzing cross-section reach .41000. 000. 

41000.000 0.120 0.052 0.120 4.55 116.72 
0.013283 87 203 132 116.79 0.07 

11.84 4 2 222 0.00 116.00 
488 3 6 479 148.8 1093.42 

0.21 0.72 2.85 2.16 0.000 4.3 

STATUS: Analy~ing cross-section reach 41100.000. 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

0.00 
1. 35 

111.30 
1240.01 

110.63 

0.00 
2.12 

116.00 
1242.20 

112.17 

PAGE 9 

5/09/2000 

WSELK 
OLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.05 

2 
0 
0 

0.00 
0.02 

2 
0 
0 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.62 

1100.000 0.120 0.052 0.120 3.64 118.96 0.00 0.00 
0.034421 87 96 118 119.19 0.22 2.35 0.05 

12.34 10 4 125 0.00 117.10 117.10 2 
488 26 33 428 93.6 1053.88 1147.46 0 

0.22 2.54 7.49 3.42 0.000 4.6 115.32 0 

STATUS: Analyzing cross-section reach 41200.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1.56 

41200.000 0.120 0.065 0.120 3.22 121.35 0.00 0.00 
0.014158 110 128 103 121.43 0.09 2.23 0.01 

12.78 66 6 155 0.00 118.50 118.50 3 
488 143 32 312 147.0 1061.11 1208.15 0 

0.23 2.17 4.90 2.01 0.000 4.9 118.13 0 

STATUS: Analyzing cross-section reach 41300.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1. 4 9 
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300.000 0.120 0.065 0.120 2.73 122.38 0.00 
.006348 105 116 108 122.43 0.05 0.99 

13.43 51 5 233 0.00 119.SS llJ.98 
488 69 16 402 140.7 1056.04 1196.69 

0.25 1. 34 2.98 1. 73 0.000 5.3 119.65 

STATUS: Analyzing cross-section reach 41400.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

400.000 0.120 0.035 0.120 2.15 123.48 123.48 
024084 89 156 96 124.05 0.57 1.19 

13.94 5 16 137 0.00 122.00 122.00 
488 7 167 313 128.3 1051.28 1179.60 

0.25 1.55 9.91 2.29 0.000 5.6 121.33 

STATUS: Analyzing cross-section reach 41500.000. 

0.00 
0.00 

4 
0 
0 

0.00 
0.16 

4 
15 

0 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

_500.000 0.120 0.035 0.120 4.02 126.35 126.35 
l.007753 99 125 104 127.21 0.86 1. 45 

14.31 94 40 10 0.00 123.00 123.00 
488 124 352 11 100.0 1014.57 1114.53 

0.26 1.32 8.72 1.09 0.000 5.9 122.33 

STATUS: Analyzing cross-section reach 41600.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 
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BOSS RiverCAD HEC-2 Analysis version 4.0 _ PAGE 11 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER: 99-33-01 5/09/2000 

.::,tCNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

41600.000 0.120 0.035 0.120 3. 94 128.27 128.27 0.00 
0.008507 127 190 94 129.21 0.94 l. 38 0.02 

14.74 25 39 62 0.00 125.00 125.00 3 
488 40 358 89 78.9 1025.56 1104.45 8 

0.27 1.60 9.03 1. 42 0.000 6.1 124.33 0 

STATUS: Analyzing cross-section reach 41700.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

41700.000 0.120 0.085 0.120 3.09 130.39 0.00 
0.007877 85 167 149 130.48 0.09 l.19 

15.30 126 65 59 0.00 127.40 127.40 
488 183- 213 91 148.3 1054.67 1202.97 

0.28 1.45 3.28 1. 54 0.000 6.4 127.30 

STATUS: Analyzing cross-section reach 41800.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

n8oo. ooo 0.120 0.085 0.120 2.53 131.93 0.00 
0.022257 114 145 122 132.07 0.14 1. 58 

15.95 96 27 84 0.00 129.50 129.50 
488 189 133 165 186.2 1058.59 1244.76 

0.30 1.97 4.79 1.95 0.000 6.9 12 9. 4 0 

STATUS: Analyzing cross-section reach 41900.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

41900.000 0.110 0.059 0.100 4.09 133.59 0.00 
0.007821 96 182 123 133.70 0.11 1.62 

16.57 25 24 180 0.00 131.00 131.00 
488 41 108 338 134.5 1046.43 1180.90 

0.31 1.63 4.38 1.88 0.000 7.3 129.50 

STATUS: Analyzing cross-section reach 42000.000. 

2Hl V2447 

0.00 
0.08 

2 
0 
0 

0.59 

0.00 
0.01 

2 
0 
0 

1.69 

0.00 
0.00 

3 
0 
0 



SS RiverCAD HEC-2 Analysis version 4.0 PAGE 12 
?ROJECT TITLE FOl'"R SEASONS IN HIST. VA. - FLOODPLAIN S 
2ROJECT NUMBER: 99-33-01 5/09/:-2000 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KR.~TIO) 0.53 

2NO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
)PE XLOBL XLCH XLOBR EG HV HL OLOSS 
L ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 

QLOB QCH QROB TOPWD SSTA END ST IDC 
.JJE VLOB VCH VROB WTN TWA ELM IN I CONT 
------- --------- --------- --------- --------- --------- --------- ---------

)00. 000 0.110 0.059 0.100 3.05 135.25 0.00 
.028149 115 218 97 135.52 0.27 1. 77 

17.09 92 18 48 0.00 133.70 133.70 
488 241 128 119 138.2 1054.58 1192.76 

0.32 2.62 6.87 2.45 0.000 7.7 132.20 

STATUS: Analyzing cross-section reach 42100.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed . 

. 00.000 0.110 0.039 0.100 3.12 137.45 137.45 
.014467 115 99 99 138.05 0.60 2.06 

17.48 47 25 85 0.00 135.00 135.00 
488 68 224 196 129.1 1092.79 1221.84 

0.33 1.44 8.88 2.30 0.000 8.0 134.33 

STATUS: Analyzing cross-section reach 42200.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

!00.000 0.110 0.039 0.100 3.63 139.46 139.46 
011230 97 160 116 140.09 0.63 1.72 
17.92 51 29 83 0.00 136.50 136.50 

488 78 255 155 138.2 1062.70 1200.91 
0.33 1.51 8.67 1. 85 0.000 8.3 135.83 

STATUS: Analyzing cross-section reach 42300.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

0.00 
0.05 

2 
0 
0 

0.00 
0.10 

2 
8 
0 

0.00 
0.01 

1 
11 

0 

l. 4 9 
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BOSS RiverCAD HEC-2 Analysis version 4.0 _ P/.SE 13 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 

_PROJECT NUMBER: 99-33-01 5/09/2000 

~£CNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
,LOPE XLOBL XLCH XLOBR EG HV HL OLOSS 

VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
0 QLOB QCH QROB TOPWD SSTA END ST IDC 
~IME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

[2300.000 0.100 0.039 0.110 3.54 140.82 0.00 
0.005066 114 162 96 141.06 0.24 0.93 

18.42 32 30 164 0.00 138.00 137.28 
488 35 185 267 128.3 1126.23 1254.48 

0.34 1.10 6.12 1.63 0.000 8.7 137.28 

STATUS: Analyzing cross-section reach 42400.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

42400.000 0.100 0. 03 9 0.110 2.45 141.58 0.00 
0.016448 149 110 63 141.75 0.18 0.68 

18.80 22 8 169 0.00 139.80 139.80 
488 36- 65 387 147.6 1042.88 1190.48 

0.35 1.63 7.30 2.28 0.000 8.9 139.13 

STATUS: Analyzing cross-section reach 42500.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

_2500.000 0.100 0. 03 9 0.110 2.56 143.19 143.19 
0.020245 119 127 79 143.68 0.48 1. 69 

19.17 12 18 141 0.00 141.30 141.30 
488 20 165 302 148.2 1032.47 1180.70 

0.36 l.62 9.12 2.14 0.000 9.2 140.63 

STATUS: Analyzing cross-section reach 42600.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 
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''JSS RiverCAD HEC-2 Analysis version 4. 0 ?.AGE 14 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/09/2000 

ECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
r_.oPE XLOBL XLCH XLOBR EG HV HL OLOSS 
JL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 

QLOB QCH QROB TOPWD SSTA END ST IDC 
IME VLOB VCH VROB WTN TWA ELM IN I CONT 
-------- --------- --------- --------- --------- --------- --------- ---------

2600.000 0.100 0.039 0.110 2.87 145.20 145.20 0.00 
) . 015153 113 99 85 145.70 0.50 1.61 0.01 

19.53 15 23 137 0.00 143.00 143.00 2 
488 31 199 257 140.6 1035.15 1175.73 8 

0.36 2.07 8.60 1.87 0.000 9.5 142.33 0 

STATUS: Analyzing cross-section reach 42700.000. 

700.000 0.100 0.039 0.110 3.20 146.73 0.00 0.00 
.013618 82 108 124 147.30 0.57 1.58 0.02 

19.97 62 25 72 0.00 144.30 144.30 2 
488 142 224 122 128.0 1032.26 1160.29 0 

0.37 2.29 8.65 1. 68 0.0..DO 9.9 143.53 0 

STATUS: Analyzing cross-section reach 42800.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

300.000 0.100 0.039 0.110 2.78 148.51 148.51 0.00 
.017311 54 130 144 149.08 0.57 1.55 0.00 

20.29 113 22 11 0.00 146.40 146.40 2 
488 262 203 22 110.3 1064.64 1174.96 15 

0.38 2.32 9.02 2.02 0.000 10.1 145.73 0 

STATUS: Analyzing cross-section reach 42900.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

00.000 0.100 0.039 0.110 3.43 150.16 150.16 0.00 
011612 80 116 116 150.73 0.56 1. 43 0.00 

20.64 71 27 75 0.00 147.40 147.40 3 
488 130 235 122 133.9 1022.42 1156.29 11 

0. 38 1.82 8. 49 1.62 0.000 10.4 146.73 0 

STATUS: Analyzing cross-section reach 43000.000. 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 15 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER: 99-33-01 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- ------~-- --------- --------- --------- ---------

43000.000 0.100 0.039 0.110 4.46 151.77 0.00 0.00 
0.009695 94 108 110 151.88 0.11 1.11 0.05 

21.12 86 5 136 0.00 147.98 147.98 2 
488 190 35 262 134.7 1025.27 1159.97 0 

0.39 2.21 6.41 1.93 0.000 10.7 147.31 0 

STATUS: Analyzing cross-section reach 43050.000. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: ( 3 72 0) Critical depth has been assumed. 

43050.000 0.100 0.039 0.110 4.06 153.39 153.39 0.00 
;.028097 95 98 59 153.99 0.60 1. 25 0.15 

21.45 86 7 38 0.00 150.00 150.00 20 
488 247 98 143 114.5 1077.59 1192.05 9 

0.40 2.87 12.28 3.74 0.000 10.9 149.33 0 

STATUS: Analyzing cross-section reach 43100.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1.95 

3100.000 0.100 0.039 0.110 3.90 154.23 0.00 0.00 
0.004429 44 54 39 154.50 0.28 0.48 0.03 

2l.60 llO 32 3l 0.00 151.00 151.00 2 
377 145 189 43 110.3 1067.35 1177.63 0 

0.40 1.31 5.81 1.36 0.000 11.1 150.33 0 

STATUS: Special culvert analysis being performed. 
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noss RiverCAD HEC-2 Analysis version 4.0 PAGE 16 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPL..l\.IN S 
PROJECT N"'LIMBER: 99-33-01 ~S/09/2000 

:ULVERT DESCRIPTION: 

Number of Identical Culverts (CUNO) 1 

Culvert Mannings n (CUNV) 0.015 

Culvert Entrance Loss Coefficient (ENTLC) 0.800 

Pipe Culvert Diameter (ft, RISE) 3.50 

Culvert Length (ft, CULVLN) 97.00 

Culvert Opening Upstream Invert (ft MSL, ELCHU) 152.00 

Culvert Opening Downstream Invert (ft MSL, ELCHD) 149.30 

Roadway Length (ft, RDLEN) 40.00 

Roadway Weir Flow Discha:r;ge Coefficient (COFQ) 2.50 

Chart# 3 - con~rete pipe culvert, beveled ring entrance 

Scale# 1 - (A) SMALL BEVEL= 0.042D 

WARNING: (5130) Inlet control energy grade line elevation 200.84 ft MSL 
too large if inlet controls. 

WARNING: (5135) Outlet control energy grade line elevation 215.59 ft MSL 
too large if outlet controls. 

STATUS: Analyzing cross-section reach 43200.000. 

STATUS: Special culvert outlet control and weir flow. 

Energy Gradient Elevation (ft MSL, EG) 163.55 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 19.80 
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BOSS RiverCAD HEC-2 Analysis version 4.0 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

;ULVERT ANALYSIS RESULTS : 

Inlet Control Energy Grade Line Elevation (ft MSL, EGIC) 

Outlet Control Energy Grade Line Elevation (ft MSL, EGOC) 

Water Surface Drop Through Culvert (ft, H4) 

Total Weir Flow (cfs, QWEIR) 

Total Culvert Flow (cfs, QCULV) 

Mean Channel Velocity (fps, VCH) 

Culvert Opening Area (sq ft, ACULV) 

Top of Roadway Elevation (ft MSL, ELTRD) 

Roadway Weir Length (ft, WEIRLN) 

mcNo XNL XNCH XNR DEPTH CWSEL 
.::;LOPE XLOBL XLCH XLOBR EG HV 

...,L ALOB ACH AROB CORAR LTBNK 
QLOB QCH QROB TOPWD SSTA 

VJE VLOB VCH VROB WTN TWA 
-------- --------- --------- --------- --------- ---------

[3200. 000 0.100 0.039 0.110 11.72 163.55 
0.000011 61 100 138 163.55 0.00 

24.45 427 94 1420 0.00 152.50 
377 84 56 236 318.7 1001.17 

0~52 0.20 0.60 0.17 0.000 11.6 

STATUS: Analyzing cross-section reach 43201.000. 

43201.000 0.100 0.039 0.110 11.61 163.94 
0.000010 34 35 48 163.94 0.00 

26.59 645 92 1519 0.00 153.00 
437 128 54 253 326.0 1000.16 

0.57 0.20 0.58 0.17 0.000 11.9 

STATUS: Analyzing cross-section reach 43300.000. 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

0.00 
9.04 

152.50 
1319.90 
151.83 

0.00 
0.00 

153.00 
1326.20 

152.33 

P.Z\.GE 17 

5/09/2000 

200.84 

215.59 

9.04 

231. 

147. 

0.60 

9.6 

161.80 

40.0 

WSELK 
OLOSS 
ITRI AL 
IDC 
I CONT 
---------

0.00 
0.00 

0 
0 
0 

0.00 
0.00 

0 
0 
0 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.49 
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30SS RiverCAD HEC-2 Analysis version 4.0 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

SECNO XNL XNCH XNR DEPTH CWSEL 
:3LOPE XLOBL XLCH XLOBR EG HV 
VOL ALOB ACH AROB CORAR LTBNK 
;) QLOB QCH QROB TOPWD SSTA 
TIME VLOB VCH VROB WTN TWA 
--------- --------- --------- --------- --------- ---------

43300.000 0.100 0.059 0.100 10.51 163.94 
0.000044 69 76 79 163.94 0.00 

29.72 398 22 883 0.00 154.10 
437 140 12 283 259.0 1000.19 

0.64 0.35 0.59 0.32 0.000 12.5 

STATUS: Analyzing cross-section reach 43400.000. 

43400.000 0.100 0.059 0.100 8.92 163.95 
0.000088 88 133 122 163.95 0.00 

32.49 613 18 309 0.00 155.70 
437 288 13 134 176.2 1007.00 

0.70 0.47 0.75 0.43 0.000 13.0 

STATUS: Analyzing cross-section reach 43500.000. 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

0.00 
0.00 

154.10 
1259.21 

153.43 

0.00 
0.01 

155.70 
1183.23 

155.03 

PAGE 18 

5/09/2000 

WSELK 
OLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.00 

0 
0 
0 

0.00 
0.00 

0 
0 
0 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

13500.000 0.100 0.059 0.100 5.83 163.96 0.00 
0.000293 97 209 104 163.97 0.01 0.02 

34.43 91 12 583 0.00 158.80 158.80 
437 58 12 366 185.4 1008.72 1194.11 

0.75 0.63 1. 02 0.63 0.000 13.4 158.13 

STATUS: Analyzing cross-section reach 43600.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

43600.000 0.100 0.059 0.100 4.38 164.01 0.00 
0.003623 98 96 97 164.05 0.04 0.07 

35.53 17 9 266 0.00 160.30 160.30 
437 26 27 382 146.8 1018.35 1165.11 

0.76 1. 50 2.97 1.44 0.000 13.8 159.63 

STATUS: Analyzing cross-section reach 43700.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 19 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 

· · PROJECT NUMBER : 99-3 3 -01 5/09/2000 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

3ECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
3LOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
J QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------
13700. 000 0.100 0.059 0.100 3.09 165.42 165.42 0.00 
0.065928 103 153 109 165.97 0.55 1. 07 0.15 

36.01 so 6 26 0.00 163.00 163.00 20 
437 240 64 131 60.2 1077.09 1137.33 14 

0.77 4.78 10.03 5.06 0.000 14.1 162.33 0 

STATUS: Analyzing cross-section reach 43800.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 
\ 
j Upstream to Downstream Conveyance Ratio (KRATIO) 2.24 

43800.000 0.100 0.059 0.100 3.28 168.59 0.00 0.00 
0.013094 104 126 105 168.70 0.11 2.69 0.04 

36.32 114 6 52 0.00 165.98 165.98 s 
437 263 29 143 108.1 1078.43 1186.50 0 

0.78 2.29 4.54 2.72 0.000 14.3 165.31 0 

STATUS: Analyzing cross-section reach 43900.000. 

13900.000 0.100 0.059 0.100 3.35 169.68 0.00 0.00 
0.007878 105 124 102 169.75 0.08 1. OS 0.00 

36.77 50 6 143 0.00 167.00 167.00 5 
437 106 25 305 102.4 1027.28 1129.68 0 

0.79 2.11 3.66 2.14 0.000 14.5 166.33 0 

STATUS: Analyzing cross-section reach 44000.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.53 
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OSS RiverCAD HEC-2 Analysis version 4.0 _ PAGE 20 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER: 99-33-01 5/09/2000 

ECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
( 

LOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
JL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 

QLOB QCH QROB TOPWD SSTA END ST IDC 
IME VLOB VCH VROB WTN TWA ELM IN I CONT 
-------- --------- --------- --------- --------- --------- --------- ---------

4000.000 0.100 0.059 0.100 2.83 170.96 0.00 0.00 
0.027666 98 113 100 171.13 0.17 1. 35 0.03 

37.17 55 5 83 0.00 168.80 168.80 1 
437 180 36 220 121.3 1034.50 1155.81 0 

0.80 3.26 6.12 2.65 0.000 14.8 168.13 0 

STATUS: Analyzing cross-section reach 44100.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream 

4100.000 0.100 
0.010524 100 

37.57 87 
437 104-

0.81 2.11 

STATUS: Analyzing 

4200.000 0.100 
0.013322 81 

38.00 96 
437 239 

0.82 2.48 

STATUS: Analyzing 

4300.000 0.100 
0.015183 97 

38.42 73 
437 181 

0.84 2.48 

STATUS: Analyzing 

4400.000 0.090 
0.023399 104 

38.80 89 
437 273 

0.85 3.05 

STATUS: Analyzing 

to Downstream Conveyance Ratio (KRATIO) 

0.059 -0.100 3.27 172.70 0.00 
117 100 172.78 0.08 1. 64 

6 105 0.00 170.10 170.10 
28 223 125.1 1063.71 1188.78 

4.17 2.11 0.000 15.1 169.43 

cross-section reach 44200.000. 

0.059 0.100 3.51 173.84 0.00 
101 116 173.95 0.11 1.16 

7 74 0.00 1 71. 00 1 71. 00 
36 161 125.5 1041.03 1166.52 

4.91 2.17 0.000 15.3 170.33 

cross-section reach 44300.000. 

0.059 0.100 2.98 175.31 o.oo-
102 109 175.42 0.11 1.47 

6 95 0.00 173.00 173.00 
29 226 123.4 1042.85 1166.27 

4.71 2.38 0.000 15.6 172.33 

cross-section reach 44400.000. 

0.063 0.100 2.70 177.23 0.00 
107 104 177.39 0.16 1. 95 

5 44 0.00 175.20 175.20 
28 135 105.3 1085.80 1191.06 

·S.10 3.07 0.000 15.9 174.53 

cross-section reach 44500.000. 

2Hl V2456 

1. 62 

0.00 
0.01 

2 
0 
0 

o.oc 
0.01 

3 
0 
0 

0.00 
0.00 

3 
0 
0 

0.00 
0.02 

3 
0 
0 

/'.-:"'":~ 
~ 



BOSS RiverCAD HEC-2 Analysis version 4.0 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

3ECNO XNL XNCH XNR DEPTH CWSEL 
3LOPE XLOBL XLCH XLOBR EG HV 
VOL ALOB ACH AROB CORAR LTBNK 
'2 QLOB QCH QROB TOPWD SSTA 
rIME VLOB VCH VROB WTN TWA 
--------- --------- --------- --------- --------- ---------

l4500. 000 0.090 0.063 0.100 3.23 179.56 
0.016964 113 144 113 179.68 0.12 

39.20 27 6 135 0.00 177.00 
437 84 33 319 133.6 1095.00 

0.86 3.02 4.91 2.36 0.000 16.2 

STATUS: Analyzing cross-section reach 44600.000. 

--:4600.000 0.090 0.063 0.100 4.07 181.30 
0.017308 92 102 112 181. 51 0.21 

39.57 48 8 68 0.00 177.90 
437 182 49 205 78.8 1065.13 

0.87 3.73 5.78 2.98 0.000 16.5 

STATUS: Analy~ing cross-section reach 44700.000. 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

0.00 
2.28 

177.00 
1228.65 

176.33 

0.00 
1.80 

177.90 
1143.94 
177.23 

PAGE 21 

5/09/2000 

WSELK 
CLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.00 

2 
0 
0 

0.00 
0.03 

2 
0 
0 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1. 93 

·4700.000 0.080 0.080 0.080 2.22 182.42 0.00 0.00 
0.004661 96 116 145 182.49 0.07 0.96 0.01 

40.04 23 168 26 0.00 180.30 180.30 3 
437 34 364 37 126.8 1068.64 1195.43 0 

0.88 1. 46 2.16 1. 41 0.000 16.8 180.20 0 

STATUS: Analyzing cross-section reach 44800.000. 

STATUS: (3235) The computed slope of the energy grade line 
exceeded 0.10, and critical depth has probably 
been crossed. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 
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ass Ri7erCAD HEC-2 Analysis version 4.0 _ PAGE 22 
PROJECT TITLE FOUR SEASONS IN HIST. VA.. - FLOODPLAIN S 
PROJECT NUMBER: 99-33-01 5/09/2000 

ECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK /'~~" 
LOPE XLOBL XLCH XLOBR EG HV HL GLOSS 
OL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 

QLOB QCH QROB TOPWD SSTA END ST IDC 
.:.ME VLOB VCH VROB WTN TWA ELM IN I CONT 
-------- --------- --------- --------- --------- --------- --------- ---------

4800.000 0.000 0.110 0.000 1. 77 183.78 183.78 0.00 
0.189973 107 92 88 184.24 0.46 1. 29 0.12 

40.36 0 80 0 0.00 183.90 183.90 20 
437 0 436 0 89.7 1087.98 1177.72 13 

0.89 0.00 5.46 0.00 0.000 17.0 182.01 0 

STATUS: Analyzing cross-section reach 44900.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 4.93 

4900.000 0.110 0.050 0.110 3.64 186.47 0.00 0.00 
0.007804 108 105 95 186.53 0.07 2.25 0.04 

40.76 155 7 85 0.00 183.50 183.50 8 
437 259 34 143 160.0 1043.62 1203.66 0 

0.90 1. 66 4.54 1. 66 0.000 17.3 182.83 0 

STATUS: Analyzing cross-section reach 45000.000. 

WARNING: (3302) Conveyance change l.S outside of acceptable range. 

Upstream to Downstream Conveyance Ratio {KRATIO) 0.48 

3000.000 0.110 0.050 0.110 3.39 187.99 0.00 0.00 
J.033646 149 106 84 188.36 0.37 1.74 0.09 

41.28 69 7 42 0.00 185.10 185.10 5 
437 216 68 151 87.3 1041.35 1128.67 0 

0.91 3.14 9.67 3.54 0.000 17.7 184.60 0 

STATUS: Analyzing cross-section reach 45100.000. 

5100.000 0.110 0.050 0.110 4.49 190.79 0.00 0.00 
0.019507 115 103 96 191.06 0.27 2.69 0.01 

41.59 72 7 54 0.00 186.80 186.80 4 
437 210 59 166 76.9 1079.00 1155.87 0 

0.92 2.92 8.36 3.07 0.000 17.9 186.30 0 

STATUS: Analyzing cross-section reach 45200.000. 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 23 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER: 99-33-01 5/09/2000 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

45200.000 0.110 0.050 0.110 4.93 192.73 0.00 0.00 
0.017486 122 108 90 193.00 0.28 1. 94 0.00 

41.92 39 7 89 0.00 188.30 188.30 3 
437 122 66 248 78.2 1057.77 1135.98 0 

0.93 3.06 8.42 2.76 0.000 18.1 187.80 0 

STATUS: Analyzing cross-section reach 45300.000. 

tl5300.000 0.110 0.050 0.110 3.61 194.61 0.00 0.00 
0.017194 90 93 112 194.78 0.16 1. 76 0.01 

42.27 81 5 68 0.00 191.50 191.50 2 
437 215 39 182 95.1 1021.81 1116.87 0 

0. 93 - 2.64 6.79 2.65 0.000 18.3 191.00 0 

STATUS: Analyzing cross-section reach 45400.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO} 0.57 

15400.000 0.110 0.050 0.110 3.40 197.30 0.00 0.00 
0.052822 85 109 131 197.82 0.52 2.94 0.11 

42.57 59 5 30 0.00 194.40 194.40 3 
437 237 61 137 62.6 1021.86 1084.44 0 

0.94 3.97 11.42 4.59 0.000 18.5 193.90 0 

STATUS: Analyzing cross-section reach 45500.000. 

WARNING: (3302) Conveyance change lS outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO} 1.85 

i5500.000 0.110 0.050 0.110 3.70 200.20 0.00 0.00 
0.015487 110 115 78 200.39 0.19 2.53 0.03 

42.83 51 5 82 0.00 197.00 197.00 3 
437 152 38 245 64.8 1021.28 1086.04 0 

0.95 2.99 6.55 2.99 0.000 18.6 196.50 0 

STATUS: Analyzing cross-section reach 45600.000. 
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ass Ri ,rerCAD HEC-2 Jl.nalysis version 4. o PAGE 24 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - F:OODPLAIN S 
PROJECT NUMBER: 99-33-01 5/09/2000 

ECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
wOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
OL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 

QLOB QCH QROB TOPWD SSTA END ST IDC 
'IME VLOB VCH VROB WTN TWA ELM IN I CONT 
-------- --------- --------- --------- --------- --------- --------- ---------

5600.000 
0.013641 

43.17 
437 

0.96 

PECIAL NOTE 

0.120 
118 
120 
312 

2.60 

0.040 
103 

6 
50 

8.02 

0.120 3.95 
73 201.86 
30 0.00 
73 72.6 

2.38 0.000 

201.65 0.00 0.00 
0.21 1.46 0.01 

198.20 198.20 4 
1036.39 1108.94 0 

18.8 197.70 0 

An asterisk (*) to the left of the cross-section number indicates a special 
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section. 

UMMARY PRINTOUT TABLE 150 : FOUR SEASONS IN HIST. VA. - FLOODPLAIN s 
--------------------------- WATERSHED 4 POST-DEVELOPMENT 

99-33-01 

Cross- Channel Top of Max. Low Minimum Discharge Computed Critical 
Section Reach Roadway Chord C. s. Flow w. s. w. S. 
Number Length Elevation Elevation Elevation Elevation Eleva ti 

(ft) (ft MSL) (ft MSL) (ft MSL) (cfs) (ft MSL) ( ft MSL, 
SECNO XLCH ELTRD ELLC ELM IN Q CWSEL CRIWS 
--------- --------- --------- --------- --------- --------- --------- --------

40001.000 0.00 0.00 0.00 89.00 905.31 92.69 0.0 

40002.000 65.85 0.00 0.00 90.08 905.31 95.69 95.6 

40003.000 479.12 130.00 0.00 95.19 905.31 105.20 0.0 

40004.000 29.46 0.00 0.00 95.20 905.31 106.19 0.0 

40100.000 80.40 0.00 0.00 96.50 488.80 106.22 0.0 

40200.000 134.51 0.00 0.00 99.00 488.80 106.24 0.0 

40300.000 120.40 0.00 0.00 102.80 488.80 106.34 0.0 

40400.000 107.67 0.00 0.00 106.20 488.80 108.00 107.7 

40500.000 106.92 0.00 0.00 106.95 488.80 109.48 0.0 
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BOSS RiverCAD HEC-2 Analysis version 4.0 . PAGE 25 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 5/09/2000 

Cross- Channel Top of Max. Low Minimum Discharge Computed Cri tic;aJ 
Section Reach Roadway Chord C. s. Flow w. s. w. S. 
Number Length Elevation Elevation Elevation Elevation Eleva tic 

(ft) (ft MSL) ( ft MSL) ( ft MSL) (cfs) (ft MSL) (ft MSL} 
SECNO XLCH ELTRD ELLC ELM IN Q CWSEL CRIWS 
--------- --------- --------- --------- --------- --------- --------- --------

40600.000 136.61 0.00 0.00 106.99 488.80 110.69 0.0 

40700.000 102.69 0.00 0.00 107.53 488.80 112.01 0.0 

40800.000 117.74 0.00 0.00 108.73 488.80 113.15 0.0 

* 40900.000 145.79 0.00 0.00 110.63 488.80 114.39 0.0 

41000.000 203.13 0.00 0.00 112.17 488.80 116.72 0.0 

k 41100.000 96.15 0.00 0.00 115.32 488.80 118.96 0.0 

* 41200.000 128.14 0.00 0.00 118.13 488.80 121.-35 a.a 
~ 41300.000 116.79 0.00 0.00 119.65 488.80 122.38 0.0 

41400.000 156.97 0.00 0.00 121. 33 488.80 123.48 123.4 

41500.000 125.65 0.00 0.00 122.33 488.80 126.35 126.3 

41600.000 190.03 0.00 0.00 124.33 488.80 128.27 128.2 

41 700. JOO 167.20 0.00 0.00 127.30 488.80 130.39 0.0 

41800.000 145.14 0.00 0.00 129.40 488.80 131.93 0.0 

* 41900.000 182.87 0.00 0.00 129.50 488.80 133.59 0.0 

42000.000 218.34 0.00 0.00 132.20 488.80 135.25 0.0 

* 42100.000 99.54 0.00 0.00 134.33 488.80 137.45 137.4 

- 42200.000 160.32 0.00 0.00 135.83 488.80 139.46 139.4 

42300.000 162.37 0.00 0.00 137.28 488.80 140.82 0.0 

* 42400.000 110.63 0.00 0.00 139.13 488.80 141.58 0.0 

42500.000 127.74 0.00 0.00 140.63 488.80 143.19 143.1 

* 42600.000 99.86 0.00 0.00 142.33 488.80 145.20 145.2 

42700.000 108.33 0.00 0.00 143.53 488.80 146.73 0.0 
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BOSS RiverCAD HEC-2 Analysis version 4.0 _ PAGE 26 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER: 99-33-01 

Cross
Section 
Number 

SECNO 

Channel 
Reach 
Length 
(ft) 

XLCH 

Top of 
Roadway 
Elevation 
( ft MSL) 

ELTRD 

Max. Low 
Chord 
Elevation 
( ft MSL) 

ELLC 

Minimum 
C. S. 
Elevation 
( ft MSL) 

ELM IN 

5/09/2000 

,~'"~, 
Discharge Computed Criti~'

W. S. Flow W. S. 

(cfs) 
Q 

Elevation Elevatio 
(ft MSL) (ft MSL) 

CWSEL CRIWS 

* 42800.000 130.99 0.00 0.00 145.73 488.80 148.51 148.5 

* 42900.000 116.96 0.00 0.00 146.73 488.80 150.16 150.1 

43000.000 108.27 0.00 0.00 147.31 488.80 151.77 0.0 

* 43050.000 98.88 0.00 0.00 149.33 488.80 153.39 153.3 

* 43100.000 54.35 0.00 0.00 150.33 377.96 154.23 0.0 

* 43200.000 100.79 161.80 0.00 151.83 377.96 163.55 0.0 

43201.000 35.54 0.00 0.00 152~33 437.00 163.94 0.0 

* 43300.000 76.34 0.00 0.00 153.43 437.00 163.94 0.0 

43400.000 133.22 0.00 0.00 155.03 437.00 163.95 0.0 

* 43500.000 209.08 0.00 0.00 158.13 437.00 163.96 0 

"43600.000 96.45 0.00 0.00 159.63 437.00 164.01 0.0 

~ 43700.000 153.40 0.00 0.00 162.33 437.00 165.42 165.4 

~ 43800.000 126.60 0.00 0.00 165.31 437.00 168.59 0.0 

43900.000 124.00 0.00 0.00 166.33 437.00 169.68 0.0 

~ 44000.000 113.83 0.00 0.00 168.13 437.00 170.96 0.0 

'44100.000 117.75 0.00 0.00 169.43 437.00 172.70 0.0 

44200.000 101.00 0.00 0.00 170.33 437.00 173.84 0.0 

44300.000 102.38 0.00 0.00 172.33 437.00 175.31 0.0 

44400.000 107.35 0.00 0.00 174.53 437.00 177.23 0.0 

44500.000 144.23 0.00 0.00 176.33 437.00 179.56 0.0 

44600.000 102.66 0.00 0.00 177.23 437.00 181.30 0.0 

44700.000 116.36 0.00 0.00 180.20 437.00 182.42 0.0 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 27 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

Cross
Section 
Number 

SECNO 

Channel 
Reach 
Length 
(ft) 

XLCH 

Top of 
Roadway 
Elevation 
( ft MSL) 

ELTRD 

Max. Low 
Chord 
Elevation 
( ft MSL) 
ELLC 

Minimum 
C. S. 
Elevation 
( ft MSL) 
ELM IN 

5/09/2000 

Discharge Computed CritiGal 
Flow W. S. W. S. 

(cfs) 
Q 

Elevation Elevatic 
( ft MSL) ( ft MSL) 
CWSEL CRIWS 

* 44800.000 92.46 0.00 0.00 182.01 437.00 183.78 183.7 

* 44900.000 105.03 0.00 0.00 182.83 437.00 186.47 0.0 

* 45000.000 106.98 0.00 0.00 184.60 437.00 187.99 0.0 

45100.000 103.99 0.00 0.00 186.30 437.00 190.79 0.0 

45200.000 108.28 0.00 0.00 187.80 437.00 192.73 0.0 

45300.000 93.52 0.00 0.00 191.00 437.00 194.61 0.0 

* 45400.000 109.77 - 0.00 0.00 193.90 437.00 197.30 0.0 

k 45500.000 115.38 0.00 0.00 196.50 437.00 200.20 0.0 

45600.000 103.58 0.00 0.00 197.70 437.00 201.65 0.0 

SUMMARY PRINTOUT TABLE 150 FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
---------------------------- WATERSHED 4 POST-DEVELOPMENT 

Cross
Section 
.Number 

SECNO 

99-33-01 

Discharge Computed 
Flow W. S. 

(cfs) 
Q 

Elevation 
(ft MSL) 

CWSEL 

W.S. Elev 
Diff per 
Profile 
(ft) 

DIFWSP 

W.S. Elev 
Diff per 
Section 
(ft) 

DIFWSX 

W.S. Elev 
Diff per 
Know/Comp 
(ft) 

DIFKWS 

Water 
Surface 
Top Width 
(ft) 

TOPWID 

Channel 
Reach 
Length 
(ft) 

XLCH 

40001.000 905.31 92.69 0.00 0.00 0.00 168.05 0.0 

"40002.000 905.31 95.69 0.00 3.00 0.00 12.00 65.8 

40003.000 905.31 105.20 0.00 9.50 0.00 12.00 479.1 

* 40004.000 905.31 106.19 0.00 0.99 0.00 257.51 29.4 

40100.000 488.80 106.22 0.00 0.03 0.00 245.07 80.4 

* 40200.000 488.80 106.24 0.00 0.03 0.00 199.80 134.5 
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BOSS RiverCAD HEC-2 Analysis version 4.0 - PAGE 28 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLODDPLAlN s 
PROJECT NUMBER : 99-33-01 5/09/2000 

Cross- Discharge Computed W.S. Elev w.s. Elev w.s. Elev Water Channe. 
Section Flow w. s. Diff per Diff per Diff per Surface Reach 
Number Elevation Profile Section Know/Comp Top Width Length 

(cfs) (ft MSL) (ft) (ft) (ft) (ft) (ft) 
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 
--------- --------- --------- --------- --------- --------- --------- --------

* 40300.000 488.80 106.34 0.00 0.09 0.00 138.63 120.4 

I< 40400.000 488.80 108.00 0.00 1.66 0.00 173.03 107.6 

le 40500.000 488.80 109.48 0.00 1.48 0.00 150.29 106.9 

40600.000 488.80 110.69 0.00 1.20 0.00 110.76 136.6 

40700.000 488.80 112.01 0.00 1. 33 0.00 131.60 102.6 

40800.000 488.80 113.15 0.00 1.13 0.00 118.87 117.7 

< 409-00.000 488.80 114.39 0.00 1.24 0.00 118.83 145.7 

41000.000 488._80 116.72 0.00 2.33 0.00 148.78 203.1-

41100.000 488.80 118.96 0.00 2.24 0.00 93.58 96.1 

< 41200.000 488.80 121.35 0.00 2.39 0.00 147. 04 128. J 

< 41300.000 488.80 122.38 0.00 1. 03 0.00 140.66 116 .. 

' 41400.000 488.80 123.48 0.00 1.10 0.00 128.32 156.9 

41500.000 488.80 126.35 0.00 2.87 0.00 99.97 125.6 

41600.000 488.80 128.27 0.00 1.92 0.00 78.90 190.0 

41700.000 488.80 130.39 0.00 2.12 0.00 148.30 167.2 

41800.000 488.80 131.93 0.00 1. 54 0.00 186.17 145.1 

' 41900.000 488.80 133.59 0.00 1. 66 0.00 134.46 182.8 

' 42000.000 488.80 135.25 0.00 1.66 0.00 138.18 218.3 

' 42100.000 488.80 137.45 0.00 2.19 0.00 129.05 99.5 

42200.000 488.80 139.46 0.00 2.01 0.00 138.21 160.3 

42300.000 488.80 140.82 0.00 1. 36 0.00 128.25 162.3 

42400.000 488.80 141.58 0.00 0.76 0.00 147.60 110.6 
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BOSS RiverCAD HEC-2 Analysis version 4.0 _ PAGE 29 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 

-.PROJECT NUMBER : 99-33-01 5/09/2000 

Cross- Discharge Computed w.s. Elev w.s. Elev w.s. Elev Water Channel 
Section Flow w. s. Diff per Diff per Diff per Surface Reach 
Number Elevation Profile Section Know/Comp Top Width Length 

(cfs) (ft MSL) (ft) (ft) (ft) (ft) (ft) 
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 
--------- --------- --------- --------- --------- --------- --------- --------

* 42500.000 488.80 143.19 0.00 1. 62 0.00 148.23 127.7 

* 42600.000 488.80 145.20 0.00 2.01 0.00 140.58 99.8 

42700.000 488.80 146.73 0.00 1. 53 0.00 128.03 108.3 

* 42800.000 488.80 148.51 0.00 1. 78 0.00 110.33 130.9 

I,; 42900.000 488.80 150.16 0.00 1. 66 0.00 133.87 116.9 

43000.000 488.80 151.77 0.00 1. 61 0.00 134.71 108.2 

* 43050.000 488.80 153.39 0.00 1.62 0.00 114.45 98.8 

I,; 43100.000 377.96 154.23 0.00 0.83 0.00 110.28 54.3 

~ 43200.000 377.96 163.55 0.00 9.32 0.00 318.73 100.7 
} 

13201.000 437.00 163.94 0.00 0.39 0.00 326.04 35.5 

;- 43300.000 437.00 163.94 0.00 0.00 0.00 259.03 76.3 

43400.000 437.00 163.95 0.00 0.01 0.00 176.24 133.2 

43500.000 437.00 163.96 0.00 0.01 0.00 185.40 209.0 

* 43600.000 437.00 164.01 0.00 0.05 0.00 146.77 96.4 

43700.000 437.00 165.42 0.00 1. 41 0.00 60.24 153.4 

* 43800.000 437.00 168.59 0.00 3.17 0.00 108.07 126.6 

43900.000 437.00 169.68 0.00 1. 09 0.00 102.40 124.0 

44000.000 437.00 170.96 0.00 1. 29 0.00 121.31 113.8 

* 44100.000 437.00 172.70 0.00 1. 74 0.00 125.08 117.7 

44200.000 437.00 173.84 0.00 1.14 0.00 125.49 101.0 

44300.000 437.00 175.31 0.00 1.47 0.00 123.42 102.3 

44400.000 437.00 177.23 0.00 1.92 0.00 105.26 107.3 
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!OSS RiverCAD HEC-2 Analysis version 4.0 PAGE 30 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER: 99-33-01 5/09/2000 ___________________________________________ (·'-.,),., 
Cross
Section 
Number 

SECNO 

Discharge Computed 
Flow W. S. 

(cfs) 
Q 

Elevation 
( ft MSL) 
CWSEL 

W.S. Elev 
Diff per 
Profile 
(ft) 
DIFWSP 

W.S. Elev 
Diff per 
Section 
(ft) 

DIFWSX 

W.S. Elev 
Diff per 
Know/Comp 
(ft) 

DIFKWS 

Water 
Surface 
Top Width 
(ft) 

TOPWID 

Chann~l 
Reach 
Length 
(ft) 
XLCH 

44500.000 437.00 179.56 0.00 2.33 0.00 133.65 144.2 

44600.000 437.00 181.30 0.00 1.74 0.00 78.81 102.6 

44700.000 437.00 182.42 0.00 1.13 0.00 126.79 116.3 

44800.000 437.00 183.78 0.00 1.35 0.00 89.74 92.4 

44900.000 437.00 186.47 0.00 2.69 0.00 160.04 105.0 

45000.000 437.00 187.99 0.00 1.53 0.00 87.32 106.9 

45100.000 437.00 190.79 0.00 2.80 - 0.00 76.88 103.9 

45200.000 437.00 192.73 0.00 1.94 0.00 78.21 108.2 

45300.000 437.00 194.61 0.00 1.89 0.00 95.06 93.5 

15400.000 437.00 197.30 0.00 2.69 0.00 62.58 109.7 

15500.000 437.00 200.20 0.00 2.90 0.00 64.75 115.3 

l5600. 000 437.00 201.65 0.00 1. 45 0.00 72.55 103.5 

1MARY OF WARNING AND STATUS MESSAGES : 

Section 40002, profile 1, critical depth assumed. 

Section 40002, profile l, probable minimum specific energy. 

Section 40002, profile l, 20 trials attempted to balance water surface 
elevation. 

Section 40003, profile 1, conveyance change outside acceptable range. 

Section 40004, profile 1, conveyance change outside acceptable range. 

:lection 40100, profile 1,, conveyance change outside acceptable range. 

3ection 40200, profile 1, conveyance change outside acceptable range. 

,ection 40300, profile l, conveyance change outside acceptable range. 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 33 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPL.~IN S 
PROJECT NUMBER: 99-33-01 5/09/2000 

ection 44900, profile 1, conveyance change outside acceptable range. 

.:5ection 45000, profile 1, conveyance change outside acceptable range. 

Section 45400, profile 1, conveyance change outside acceptable range. 

Section 45500, profile 1, conveyance change outside acceptable range. 

61 Warning and status message(s) generated 

r":ND OF OUTPUT 
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BOSS RiverCAD HEC-2 Analysis version 4.0 PAGE 32 
PROJECT TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PROJECT NUMBER : 99-33-01 

Section 42600, profile 1, minimum specific energy. 

Section 42800, profile 1, critical depth assumed. 

Section 42800, profile 1, minimum specific energy. 

Section 42900, profile 1, critical depth assumed. 

Section 42900, profile 1, minimum specific energy. 

Section 43050, profile 1, critical depth assumed. 

Section 43050, profile 1, probable minimum specific energy. 

Section 43050, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 43100, profile 1, conveyance change outside acceptable range. 

Section 43200, profile 1, conveyance change outside acceptable range. 

Section 43300, profile 1, conveyance change outside acceptable range. 

Section 43500, profile 1, conveyance change outside acceptable range. 

Section 43600, profile 1, conveyance change outside acceptable range. 

Section 43700, profile 1, critical depth assumed. 

Section 43700, profile 1, probable minimum specific energy. 

Section 43700, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 43800, profile 1, conveyance change outside acceptable range. 

Section 44000, profile 1, conveyance change outside acceptable range. 

Section 44100, profile 1, conveyance change outside acceptable range. 

Section 44700, profile 1, conveyance change outside acceptable range. 

Section 44800, profile 1, critical depth assumed. 

Section 44800, profile 1, probable minimum specific energy. 

Section 44800, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 44800, profile 1, slope too steep. 
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1-4 C 
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1-5 L 

1-5 C 

1-5 R 

PROJECT: FOUR SEASONS IN HISTORIC VA 
TASK: FLOODPLAIN STUDY 
ENGINEER: TIM EVERLY 
DATE: JAN. 21, 2000 

ROUGHNESS COEFFICIENT COMPUTATIONS 

ff ~ 

~ < 
~ ... c, ~ 

~ ~ 
co 

f# 
Q:" 0:: 

§ 0 6 0 $ id 
!:!; 

~ ~ ~ ~ .:::. 0 
~ 

ff () ~ $ 0 I J-.. ~c: 0 
~ .::> ~ J-.. ::z:: 

() (} & ~ J ft :{ 0 -- /.J.J () ii Cl) g Cl) 0 (5 -.J 

~ 
OJ !!1 ~ . . 

DESCRIPTION OF REACH Cl) ~ 0 ~ .c: .c: .c: 

DOUBLE BOX CHANNEL 0.015 

LEFT OVERBANK 0.02 0 0 0 0.09 0.11 
MILD SLOPE 

HIGH VEGETATION 
2'W x 6"H CHANNEL W/ 0.02 0.005 0.005 0 0 0.030 

MILDLY ROLLING OVERBANKS 
WITHIN LARGE FLOODPLAIN 

RIGHT OVERBANK 0.02 0 0 0 0.09 0.11 

MEDIUM SLOPE 
HIGH VEGETATION 

LEFT OVERBANK 0.02 0 0 0 0.08 0.1 
MILD SLOPE 

MEDIUM VEGETATION 
2'W £6"H.CHANNEL W/ 0.02 0.005 0 0.01 0 1.3 0.046 

MILDLY ROLLING OVERBANKS 
WITHIN LARGE FLOODPLAIN 

RIGHT OVERBANK 0.02 0 0 0 0.08 0.1 

VARIED, MODERATE SLOPE 
SOME VEGETATION 

LEFT OVERBANK 0.02 0.01 0 0 0.08 0 11 

MILD SLOPE 
HIGH VEGETATION 

WIDE.SHALLOW AND NEARLY 0.02 0 0 0 05 0.01 0.080 
UNDEFINED CHANNEL 

(APPROX B'W x 2"H) 
RIGHT OVERBANK 0.02 0.005 0 0 0.08 0.11 
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COUNTY OF PRINCE WILLIAM 
4379 Ridgewood Center Drive. Princt William, Virginia 22192-5308 
(703) 792-6820 Metro 631-1703 FAX (703) ~2-6828 

Ro~rt W_ Wilson 
Director 

Mr- Christopher J. Lupia, P .E. 
Christopher Consultants, Ltd. 
9900 Main Street 
Suite 400 
Fairfax, VA 22031-3907 

April 11, 2000 

RE: Four Seasons in Historic _yirginia- Floodplain Study 
Manning's Roughness Coefficient "n" 

Dear Mr. Lupia: 

DEPARTMENT OF 
PUBLIC WORKS 

The proposed 'n' values for the referenced project arc acceptable for the County 
to use in the floodplain study. Table showing the 'n' values and this letter shall be 
included with the report and the plan(s). 

Should you have any questions, please contact me at 703 792-7070. 

OFG/rpb/fourn:asons nfwctor .doc 

Sincerely, 

Oscar F. Guzman, Chief 
Watershed Management Branch 

.... Prirrt«l on recvcl"' .,...,.,,_ 
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1-6 C 

1-7 L 

1-7 C 

1-7 R 

1-8 L 

1-8 C 

1-8 R 

1-9 L 

1-9 C 

1-9 R 

1-10 L 

1-10 C 

1-10 R 

1-12 

GRADUAL SLOPE 
HIGH VEGETATION 

UNDEFINED CHANNEL 
LEVEL PLAIN 

SOME VEG ET A Tl ON 

LEFT OVERBANK 
GRADUAL SLOPE 

NEGLIGIBLE VEGETATION 
2'Wx8" MEANDERING EARTH 

CHANNEL, VARIED X-SEC. 
AND OVERBANKS 
RIGHT OVERBANK 
GRADUAL SLOPE 

NEGLIGIBLE VEGETATION 

LEFT OVERBANK 
GRADUAL SLOPE 

NEGLIGIBLE VEGETATION 
2'Wx4" MEANDERING EARTH 
CHANNELeASTCHANNEL 

DIVIDE, 
GRADUAL SLOPE 

NEGLIGIBLE VEGETATION 

LEFT OVERBANK 
GRADUAL SLOPE 

MOSSY VEGETATION 
MEANDERING, SHALLOW 

EARTH AND STONE CHANNEL 

RIGHT OVERBANK 
GRADUAL SLOPE 

MOSSY VEGETATION 

LEFT OVERBANK 
NO SLOPE 

NEGLIGIBLE VEGETATION 
WIDE, SHALLOW CHANNEL 

(APROX. 10'Wx8"H). CLAY AND 
SOIL BOTIOM 

RIGHT OVERBANK 
GRADUAL SLOPE 

NEGLIGIBLE VEGETATION 

30" CULVERT 
SEVERE INLET OBSTRUCTIONS 

0.02 0.005 0 0 0.065 0.090 

0.02 0 0 0 0.1 0.12 

0.02 0.005 0.01 0 0 1.3 0.046 

0.02 0 0 0 0.1 0.12 

0.02 0 0 0 0.1 0.12 

0.02 0.005 0.005 0 0.01 1.3 0.052 

0.02 0 0 0 0.1 0.12 

0.02 0 0 0 0.1 0.12 

0.02 0.005 0.01 0.015 0 1.3 0.065 

0.02 0 0 0 0.1 0.12 

0.02 0 0 0 0.1 0.12 

0.02 0.005 0.005 0 0 1.15 0.035 

0.02 0 0 0 0.1 0.12 

*.015 
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1-14 C 

1-15 L 

1-15 C 

1-15 R 

1-16 L 

1-16 C 

UNDEFINED CHANNEL 
LEVEL PLAIN 

HIGH VEGETATION 

LEFT OVERBANK 
GRADUAL SLOPE 

SOME VEGETATION 
6'Wx18" MEANDERING EARTH 

CHANNEL, VARIED X-SEC. 
AND OVERBANKS 
RIGHT OVERBANK 

VARIED X-SECTION 
SOME VEGETATION 

LEFT OVERBANK 
HIGH VEGETATION 

LEVEL PLAIN 
WIDE, SHALLOW CHANNEL, 

0.02 0.005 0 

0.02 0.005 0 

0.02 0.01 0.005 

0.02 0.01 0.01 

0.02 0.005 0 

0.02 0.005 0.005 
WI VARIED X-SECTIONAL WIDTH, 

CLAY AND SOIL BOITOM 
1-16 R RIGHT OVERBANK . 0.02 0.005 0 

HIGH VEGETATION 
LEVEL PLAIN 

1-18 L LEFT OVERBANK 0.02 0 0 
GRADUAL SLOPE 

MOSSY VEGETATION 
1-18 C 2'Wx8"H MEANDERING 0.02 0.005 0.005 

EARTH CHANNEL 
WI SEVERE OBSTRUCTIONS 

1-18 R RIGHT OVERBANK 0.02 o 0 
LEVEL PLAIN 

SOME VEGETATION 

1-19 L LEFT OVERBANK 0.02 0 0 
MOSSY VEGETATION 

LEVEL PLAIN 
1-19 C 3'Wx12"H EARTH CHANNEL 0.02 0.005 0.005 

1-19 R RIGHT OVERBANK 0.02 0 0 
MOSSY VEGETATION 

LEVEL PLAIN 

1-20 L LEFT OVERBANK 0.02 0.005 0 
LEVEL PLAIN 

HIGH VEGETATION 

0 0.06 0.085 

0 0.07 0.1 

0.01 0 1.3 0.059 

o 0.07 0.11 

0 0.08 0.11 

0 0 1.3 0.039 

0 0.07 0.1 

0 0.08 0.1 

0.01 0.005 1.3 0.059 

o 0.08 0.1 

0 0.08 0.1 

0 0 1.15 0.035 

0 0.08 0.1 

0.01 0.06 0 1 
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1-20 C NARROW. SPORA TICL Y 0.02 0 0 0.01 0.025 1.15 0.063 
DEFINED CHANNEL WITHIN 

LEVEL HIGHLY VEG ET A TED AREA 
1-20 R RIGHT OVERBANK 0.02 0.005 0 0 0.06 0.09 

LEVEL PLAIN 
HIGH VEGETATION 

1-22 HIGHLY VEGETATED, 0.02 0 0 0 0.06 1 0.080 
UNDEFINED CHANNEL WITHIN 

LARGE LEVEL PLAIN 

VERY HIGHLY VEGETATED 0.02 0 0 0 0.09 0.110 
UPSTREAM 

1-23 L LEFT OVERBANK 0.02 0 0 0 0.09 0.11 
GRADUAL SLOPE 

MOSSY VEGETATION 
1-23 C EARTH CHANNEL W/ VARI NG 0.02 0 0.01 0.01 0.01 0.050 

X-SEC AND SIGNIFICANT 
OBSTRUCTIONS 

1-23 R RIGHT OVERBANK 0.02 0 0 0 0.09 0.11 
LEVEL PLAIN 

MOSSY VEGETATION 

1-24 L LEFT OVERBANK 0.02 0.005 0 0 0.09 0.12 
MOSSY VEGETATION 

GRADUAL SLOPE 
1-24 C SPORATICL Y DEFINED 0.02 0.005 0.01 0 0 115 0.040 

MOSSY CHANNEL W/ 
VARING X-SEC 

1-24 R RIGHT OVERBANK 0.02 0.005 0 0 0.09 0.12 
MOSSY VEGETATION 

GRADUAL SLOPE 

1-2 L LEFT OVERBANK 0.02 0.005 0.005 0 0.08 0.11 
GRADUAL SLOPE 

SOME VEGETATION 
1-2 C 3'Wx12"H ROCK CHANNEL 0.025 0.005 0.005 0 0 0.035 

W/ SEVERE SURFACE IRREG. 

1-2 R RIGHT OVERBANK 0.02 0.01 0.005 0 0.08 0.12 
SHARP SLOPE 

SOME VEGETATION 

2-4 L LEFT OVERBANK 0.02 0 005 0.005 0 0.08 0.11 
APPRECIABLE VEGETATION 

GRADUAL SLOPE 
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2-4 C STONE CHANNEL DIVIDE 0.02 0.005 0.005 0 0.005 1.15 0.040 
(18'Wx12"H), SOME 

VEG. & SURFACE IRREG. 

2-4 R RIGHT OVERBANK 0.02 0.005 0.005 0 0.08 0.11 
APPRECIABLE VEGETATION 

SHARP SLOPE 

2-5 30" CUL VERT RUNNING *.015 

ACROSS 1-95 AND INTO 
THE SITE 

2-6 L LEFT OVERBANK 0.02 0 0 0 0.08 0.1 
GRADUAL SLOPE 

MOSSY VEGETATION 
2-6 C 2'Wx1 'H EARTH CHANNEL 0.02 0.01 0.005 0 0 1.3 0.046 

SEVERE MEANDERING 
MINOR VARIATION IN X-SEC 

2-6 R RIGHT OVERBANK 0.02 0 0 0 0.08 0.1 
GRADUAL SLOPE 

MOSSY VEGETATION 

2-7 L LEFT OVERBANK 0.02 0.01 0.005 0 0.08 0.12 
MODERATE SLOPE 

-
MOSSY VEGETATION 

2-7 C 4'Wx8"H MEANDERING, 0.02 0.01 0.005 0 0.005 1.3 0.052 
EARTH CHANNEL 

SEVERE OBSTRUCTIONS 
2-7 R RIGHT OVERBANK 0.02 0.005 0 0 0.08 0.11 

GRADUAL SLOPE 
MOSSY VEGETATION 

2-8 L LEFT OVERBANK 0.02 0 0 0 0.09 0.11 
GRADUAL SLOPE 

HIGH VEGETATION 
2-8 C NARROW, SHALLOW (6"x6") 0.02 0.005 0 0.01 0 1.3 0.046 

CHANNEL WI NUMEROUS 
OBSTRUCTIONS 

2-8 R RIGHT OVERBANK 0.02 0 0.005 0 0.09 0.12 
GRADUAL SLOPE 

HIGH VEGETATION 

2-9 L LEFT OVERBANK 0.02 0 0 0 0.08 0.1 

2-9 C NARROW EARTH CHANNEL 0.02 0.005 0.005 0 0.005 1 15 0.040 
(8"Wx8''H) WI MINOR 

OBSTRUCTIONS 
2-9 R RIGHT OVERBANK 0.02 0 0 0 0.08 0 1 
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2-10 L LEFT OVER BANK 0.02 0.005 0 0 0.09 0.12 
2-11 LEVEL PLAIN 
2-12 HIGH VEGETATION 

C SERIES OF BEAVER DAMS 0.02 0.01 0.015 0 0.01 115 0.063 
VARIED X-SEC, HIGH VEG. 
DOWNSTREAM OF DAMS 

R RIGHT OVERBANK 0.02 0.005 0 0 0.09 0.12 
LEVEL PLAIN 

HIGH VEGETATION 

2-18 L LEFT OVERBANK 0.02 0.005 0.005 0 0.08 0.11 
LEVEL PLAIN 

MODERATE VEGETATION 
C STONE CHANNEL OPENING 0.02 0.005 0.015 0 0 1.15 0.046 

TO POWELL'S CREEK 
APPROX. 4'Wx3'H 

R RIGHT OVERBANK 0.02 0.005 0.005 0 0.08 0.11 
LEVEL PLAIN 

MODERATE VEGETATION 

2-21 L LEFT OVERBANK 0.02 0.005 0.005 0.01 0.08 0.12 
MOSSY VEGETATION 

LEVEL PLAIN 
C STONE CHANNEL WI WIDELY 0.025 0 0.01 0.02 0 1.15 0.063 

VARING X-SEC & HAVING 
A MAJOR TREE OBSTRUCTION 

R RIGHT OVERBANK 0.02 0 005 0.005 0.01 0.08 0.12 
MOSSY VEGETATION 

GRADUAL PLAIN 

2-22 L LEFT OVER BANK 002 0.005 0 0 0.08 0.11 
MOSSY VEGETATION 

LEVEL PLAIN 
C 2'Wx6"H MEANDERING 0.02 0 0.005 0 0.005 1.3 0.039 

EARTH CHANNEL 

R RIGHT OVERBANK 0.02 0.005 0 0.01 0.08 0.12 

MOSSY VEGETATION 
LEVEL PLAIN 

2-23 L LEFT OVERBANK 0.02 0 0 0 0.09 0.11 
LEAFY AND MOSSY VEG. 

GRADUAL SLOPES 
C NARROW SHALLOW EARTH 0.02 0 0.005 0.01 0 0.035 

CHANNEL 
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R RIGHT OVERBANK 
LEAFY AND MOSSY VEG. 

GRADUAL SLOPES 

2-24 L LEFT OVERBANK 
2-25 LEAFY AND MOSSY VEG. 
3-1 ROLLING SLOPES 

C NARROW, SHALLOW EARTH 
CHANNEL 

R RIGHT OVERBANK 
LEAFY AND MOSSY VEG. 

ROLLING SLOPES 

3-2 EARTH CHANNEL DIVIDES 
INTO SEVERAL STREAMS 

WITHIN LARGE LEVEL PLAIN 

3-3 STANDING WATER 
3-4 WITHIN LARGE, NEARLY 

3-5 L 
3-6 

C 

R 

3-7 L 

C 

R 

SATURATED PLAIN 

PLAIN AREA COVERED 
PICTURES 3-2,3-3,3-4 

LEFT OVERBANK 
GRADUAL SLOPE 

MODERATE VEGETATION 
APPROX. 8'Wx2.5'H EARTH 

CHANNEL WITH SOME 
MEANDERING & OBSTRUCTIONS 

RIGHT OVERBANK 
GRADUAL SLOPE 

MODERATE VEGETATION 

LEFT OVERBANK 
BRUSHY VEGETATION 

GRADUAL SLOPE 
EARTH CHANNEL WITHIN 

HIGHLY VEGETATED AREA 

RIGHT OVER BANK 
BRUSHY VEGETATION 

GRADUAL SLOPE 

0.02 0 0.005 0.01 0.09 0.13 

0.02 0 0.005 0 0.08 0.11 

0.02 0 0.005 0 0.005 1.15 0.035 

0.02 0 0.005 0 0.08 0.11 

0.02 0.005 0 0 0.08 0.105 

0.02 0 0.005 0 0.08 0.11 

0.02 0.005 0.01 0 0 1.15 0.040 

0.02 0.005 0 0 0.08 0.11 

0.02 0.005 0.01 0 0.1 0.14 

0.02 0.01 0.005 0 0.01 1.15 0.052 

0.02 0.01 0.01 0 0.1 0.14 
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3-8 L LEFT OVERBANK 0.02 0.005 0 0 0.06 0.09 

VERY HIGH VEGETATION 
GRADUAL SLOPE 

C LARGE BEA VER DAM 0.02 0.01 0.005 0 0 1 0.035 
15W@OUTLET 

R RIGHT OVERBANK 0.02 0.005 0 0 0.06 0.09 
VERY HIGH VEGETATION 

LEVEL PLAIN 

3-9 L LEFT OVERBANK 0.02 0.005 0.005 0 0.08 0.11 
MODERATE VEGETATION 

GRADUAL SLOPE 
C 2'Wx4"H EARTH CHANNEL 0.02 0 0.01 0 0 1.15 0.035 

R RIGHT OVERBANK 0.02 0.005 0.005 0 0.08 0.11 
MODERATE VEGETATION 

GRADUAL SLOPE 

3-10 L LEFT ..OVERBANK 0.02 0 0 0 0.08 0.1 
3-11 GRADUAL SLOPE 
3-12 MODERATE VEGETATION 
3-13 C SERIES OF BEAVER DAMS 0.02 0.01 0.015 0 0 1.15 0.052 

VARING CHANNEL X-SEC 
SOME VEGETATION 

R RIGHT OVERBANK 0.02 0 0 0 0.08 0.1 
GRADUAL SLOPE 

MODERATE VEGETATION 

3-14 L LEFT OVERBANK 0.02 0 0 0.01 0.1 0.13 
3-15 GRADUAL SLOPE 
3-16 MODERATE VEGETATION 
3-19 C SERIES OF BEAVER DAMS 0.02 0.01 0.01 0 0.01 1.15 0.058 

SOME VEGETATION 

R RIGHT OVERBANK 0.02 0 0 0.01 0.1 0.13 
LEVEL PLAIN 

HIGH VEGETATION 

3-20 C 48"?? DOUBLE BOX CHANNEL ·.01 s 
DRAINING OFFSITE 

UNDER 1-95 

3-21 L LEFT OVERBANK 0 02 0 0 0 0.09 0.11 
3-22 MOSSY VEGETATION 
3-23 GRADUAL SLOPE 

C 10'Wx12"H EARTH & STONE 0.025 0.005 0.01 0 0 0 040 
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R 

CHANNEL 

RIGHT OVERBANK 
SOME VEGETATION 

LEVEL PLAIN 

0.02 0 0 0 0.09 0.11 
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Small Whorled Pogonia Habitat Evaluation and Search 
DUMFRIES ROAD AT TALON DRIVE 

Prince William County.I. Virginia 
A Un• •ct 1 '> ?f'\f'\4 , !:1\.A'-' "-, ~vv 

Executive Summary 

Wetland Studies and Solutions, Inc. (WSSD has conducted a habitat evaluation and 
search for the small whorled pogonia (lsotria medeoloides) on the Dumfries Road at Talon 
Drive site in Prince William County, Virginia. This report addresses the Federal Endangered 
Species Act general condition for the purposes of Clean Water Act permitting. This report 
discusses the distribution and habitat associations of the small whorled pogonia, details the 
methodology of our habitat evaluation and search, and presents our findings and conclusions. 

Although "high-quality" and "medium-quality'' habitat for this species is present on 
the site, no small whorled pogonias were found during this search. 

General Distribution and Habitat Associations of the Small Whorled Pogonia 

The small whorled pogonia has been recorded in at least 21 eastern states, and in 
Ontario, Canada. Despite the relatively widespread occurrence of this species, it is sparsely 
dispersed, and most extant sites are represented by few individuals. Due to its rarity, this 
species was listed as endangered on the federal level in 1982 (U.S. Fish and Wildlife Service, 
1982). Increased efforts to locate this species following its listing led to the discovery of a 
number of additional sites, increasing the number of known extant sites from 34 in 1985 to 
104 (in 15 states) in 1993. In 1993, known sites occupied by the small whorled pogonia 
numbered 66 in New England, 18 in the southern Appalachians, 13 in the Piedmont and 
Coastal Plain of Virginia, Delaware, and New Jersey, and seven in other scattered locations 
(U.S. Fish and Wildlife Service, 1993). The small whorled pogonia was downlisted to 
threatened status on the federal level in 1994 (U.S. Fish and Wildlife Service, 1994). 

Due to the apparent rarity of the small whorled pogonia in Virginia, this species was 
listed as state-endangered in 1985 (Terwilliger 1991). In 1991, extant colonies were known 
only from Caroline, Gloucester, James City, Stafford, and Prince William counties. Increased 
survey effort in the last decade has led to the discovery of additional colonies, including some 
in new areas such as Spotsylvania and Madison counties. Nevertheless, in areas where the 
small whorled pogonia is currently known to exist, it occurs only in a few colonies represented 
by small numbers of individuals (Ware 1991). As of May 2004, the small whorled pogonia 
had been recorded in fourteen counties (plus the City of Williamsburg) in Virginia. In 
Virginia, most known colonies occur in the Piedmont and Coastal Plain regions (Harvill et al. 
1992); with single additional colonies known from the Big Stone Gap area straddling the 
Lee/Wise County line in the southwestern part of the state and from Shenandoah National 
Park in Madison County (C. Ludwig and D.M.E. Ware, pers. comm.). 

Most known colonies of the small whorled pogonia in Prince William County occur on 
the Quantico Marine Corps Base and in Prince William Forest Park, in the southeastern part of 
the county (C. Ludwig and D.M.E. Ware, pers. comm.). Prior to the search of the site, WSSI 
was aware of the locations of at least five additional colonies in Prince William County. 
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The small whorled pogonia has been recorded in a variety of forest types (U.S. Fish 
and Wildlife Service 1992). As a result, the factors limiting the distribution and abundance of 
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not well understood. However, several characteristics are common to most occupied sites, 
enabling the summary of general habitat associations of the species. Most occupied sites 
occur in third-growth upland hardwood forest, usually dominated by oaks (Quercus spp.) 
approximately 40 to 80 years old (Ware 1995). Tree canopy species often present at occupied 
sites in Virginia include white oak (Quercus alba), American beech (Fagus grandifolia), tulip 
tree (Liriodendron tulipifera), and hickories ( Ca,ya spp.), with black oak (Quercus velutina), 
scarlet oak (Quercus coccinea), and/or northern red oak (Quercus rubra) occasionally present 
in large numbers as well (Ware 1995) 1. 

Most occupied sites have a relatively open understory and sparse herbaceous ground 
cover. According to Ware (1995), understory shrubs and trees with which the small whorled 
pogonia is often found include flowering dogwood ( Corn us florida ), American holly (flex 
opaca), red maple (Acer rubrum), and sometimes mountain laurel (Kalmia latifolia). 
Herbaceous associates most commonly occurring with the small whorled pogonia in Virginia 
include striped wintergreen ( Chimaphila maculata ), partridge berry (Mitchella repens ), 
sassafras (Sassafras albidum) seedlings, naked-flowered tick-trefoil (Desmodium nudiflorum), 
Indian cucumber root (Medeola virginiana), lowbush blueberry (Vaccinium pallidum), 
American strawberry bush (Euonymus americanus), Solomon's seal (Polygonatum biflorum), 
false Solomon's seal (Maianthemum racemosum), Virginia creeper (Parthenocissus 
quinquefolia), catbrier (Smilax glauca), and the common whorled pogonia (Jsotria 
verticillata ). Occasionally it is found with New York fern ( Thelypteris noveboracensis) and 
Christmas fem (Polystichum acrostichoides) as well (Ware, 1995). 

Although the small whorled pogonia occasionally occurs on slopes that are steep or 
that face the south, southeast, or northwest, it is generally found on gentle to moderate slopes 
with northern or eastern exposure (Ware, 1987a; 1991). This species usually occurs where the 
forest floor is amply flecked with sunlight, and it is often found near small forest openings 
(Mehrhoff, 1989). 

The common soil factor at most small whorled pogonia sites is the "highly-acidic (pH 
is between 4.3 and 5.5), nutrient-poor quality of the soil, particularly sandy loams" (Mehrhoff, 
1989; Rawinski, 1986). Although there are several reports elsewhere of small whorled 
pogonias from calcareous or nutrient-rich soils (Correll, 1950; Steyermark, 1963), no small 
whorled pogonia populations in rich soils are known from Virginia (Ware, 1987a). Soil 
moisture levels in "high quality" habitat are generally moist to slightly dry (Ware, 1987a). 
Ware (1994) reports a Stafford County small whorled pogonia site where the soils are 
described as being a clay or silt loam of the Nason-Elioak-Manor soil association in an area 
with alternating bands of sedimentary rock (e.g., shale, siltstone) and igneous intrusive and 
thermally-metamorphosed rock (e.g., basalt and diabase). Therefore, areas with predominantly 
silt loam soils in areas of known highly differentiated geology cannot be completely excluded 
from searches for small whorled pogonia on the basis of soil parameters alone. 

Nomenclature used in this Report follows A Synonymized Checklist of the Vascular Flora of the United 
States, Puerto Rico, and the Virgin Islands (July, 1998) Biota of North America Project interactive 
website URL at:http://www.csdl.tamu.edu/FLORA/b98/check98.htm 

2Hl V2482 



Mike Ogden - Small Whorled Pogonia 
WSSI #10435 
August 12, 2004 
Page 3 

Other environmental factors associated with the occurrence of the small whorled 
pogonia include the presence of standing dead trunks, decaying woody debris, the presence of 
leaf litter, and the presence of a fragipa.11 or other impermeable !ayer beneath the surface (lJ.S. 
Fish and \Viidiife Service, i993; Ware i987a; i99i; i995). 

Dumfries Road at Talon Drive Site Description 

The Dumfries Road at Talon Drive site is located on the northeast side of Dumfries 
Road (Rt. 234), north of its intersection with Van Buren Road and Old Stage Road in eastern 
Prince William County, Virginia. Exhibit 1 is a vicinity map that depicts the approximate 
location of the study area. 

The southern and western portions of the site, which border Dumfries Road and Old 
Stage Road are relatively flat or gently sloping. These areas are generally occupied by single 
family homes and businesses along with accompanying lawns, gardens, parking lots and other 
areas devoid of natural vegetation, although mixed pine-hardwood forest communities and 
old-field communities are also present. Mixed hardwood forest and pine-hardwood forest 
occur on the more steeply sloped drainageways in the northern, central and eastern portions of 
the site as well as along the unnamed tributary of Quantico Creek that crosses the northeastern 
portion of the site. The topography of the study area is depicted on the USGS Topographic 
Map in Exhibit 2, as well as in the background topo in Attachment I. General vegetative 
cover can be seen in the Spring 2004 color infrared aerial photograph in Exhibit 3 and as the 
background photograph in Attachment I. 

Dumfries Road at Talon Drive Soils 

The soils on the site are mapped as Dumfries sandy loam, Hatboro-Cordorus complex, 
and Quantico sandy loam (Exhibit 4). Based on the Prince William County Soil Survey 
(Elder, 1989), the Dumfries sandy loam and Quantico sandy loam soils, located in the 
northern, central and southern part of the site, are expected to provide "high-quality'' 
conditions for the small whorled pogonia, as they are sandy loams, very strongly to strongly 
acid (pH= 4.3 to 5.5), and have low nutrient content. The Hatboro-Cordorus soils, located in 
the northeastern part of the site, have low to moderate nutrient content, are strongly acidic to 
neutral and are not sandy. As noted above, the small whorled pogonia has been recorded by 
Ware (1994) from non-sandy soils in Stafford County, and therefore, the presence of small 
whorled pogonias in areas where Hatboro-Codorus complex soils are mapped can not be 
entirely discounted due to the absence of sandy loam soils in these areas. 

Habitat Evaluation & Search Methodology 

The habitat evaluation and search for individual small whorled pogonias were 
conducted on July 9 and 10, 2004 by William S. Sipple2

. In conjunction with performing the 
field work at the site, Mr. Sipple visited a known small whorled pogonia colony at another site 
in eastern Prince William County to observe small whorled pogonias and their habitat to 

2 William S. Sipple is included on the U.S. Fish and Wildlife Service's current list of small whorled 
pogonia survey contacts. 
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ensure familiarity with the visual appearance and seasonal conditions for a local Prince 
William County small whorled pogonia population. Variables reviewed included the visual 
distinctions between it and similar vegetation, and the general habitat associations of small 
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ihis survey was selected to coincide with the period when the stems and leaves of the smali 
whorled pogonia are most likely to be visible. Based on the literature consulted (e.g., U.S. 
Fish and Wildlife Service, 1992) and seasonal observations of small whorled pogonias at a 
nearby colony, the date of our site survey was appropriately timed for observing the small .. 
whorled pogonia if present on the site3

. 

Before beginning intensive searches for individual small whorled pogonias on the site, 
WSSI conducted a field evaluation of habitat suitability throughout the site using scaled 
(1 inch= 100 feet) topographic mapping. This was accomplished by initially assessing the 
entire site's vegetation and soil variability through sampling and qualitative data compilation. 
During the habitat transecting evaluation, the investigator looked casually for small whorled 
pogonias. The compiled field data were then compared with mapping, and the approximate 
boundaries of forested habitat that appeared to be suitable for small whorled pogonia habitat 
searches were established. The preliminary boundaries were field mapped, and thereafter, 
refined with better precision using landmarks, pacing and slope distance estimates. Using this 
method, "low-quality" habitat (e.g., open areas such as lawns, gardens and early successional 
old-field communities) was identified. Similarly, "high-quality" habitat could be accurately 
evaluated as being initially present or absent. The preliminary habitat evaluation indicated 
that approximately one-fifth of the site supports "high-quality'' habitat. 

Subsequently, the initially developed field maps were refined further by taking into 
account observed smaller scale variations in vegetative composition and pertinent small 
whorled pogonia life history variables. Transects were walked through each area to determine 
whether the quality of the habitat investigated warranted an intensive small whorled pogonia 
search. Overall habitat quality was determined on the basis of the maturity level (age class 
and size) and species composition of the canopy trees, the relative density and species 
composition of understory trees and shrubs, the density and species composition of the 
herbaceous cover including woody seedlings, slope aspect and steepness, relative soil 
moisture, and other parameters such as leaflitter development, degree of canopy openness, 
and presence of coarse woody debris which is a function of necessary soil mycorrhizal 
associations (Y almer, 2000). Orchids, including the small whorled pogonia, require 
mycorrhizal fungus in leaf litter for germination and seedling development (U. S. Fish and 
Wildlife Service, 1992; Jackson and Mason, 1984 ). 

Based on the variables listed above, the habitat quality of each relatively flat area or 
slope facing between northwest and southeast was characterized as "low-quality", "mediurn
quality'', or "high-quality'' habitat. These designations were determined as follows: 

3 

(A) "Low-quality" areas have little or no potential to support small whorled pogonias due 
to one or more overriding factors, such as open, treeless areas, woods with an 
immature forest canopy, very dense shrub/sapling or understory vegetation, overgrown 
groundcover, or very dry or wet soil conditions. Because small whorled pogonias 

U.S. Army Corps of Engineers, based on routine consultation with the U.S. Fish and Wildlife Service, 
typically recommends that surveys for small whorled pogonia be conducted in northern Virginia 
between June l and July 20. Neither the Corps nor the Service has requested that a small whorled 
pogonia survey be conducted on the site; however, the Virginia Department of Conservation and 
Recreation-Division of Natural Heritage bas recommended a survey (VDCR., 2004). 
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rarely occur on slopes facing south or west, areas sloping in these directions are 
considered "low-quality" unless most other habitat parameters are favorable for the 
species. Areas dominated overwhelmingly by Virginia pine are also considered "low
quality''. Also, because small whorled pogonias are not knoVvn to occur in Virgiriia in 
areas dominated by chestnut oak (Quercus prinus) or southern red oak (Quercus 
falcate) (Ware, 1995), areas strongly dominated by these species are considered "low
quality" unless other factors are optimal (in which case these areas are rated as 
"medium-quality"). 

(B) "Medium-quality" habitat areas provide conditions approaching, but differing 
somewhat from, the "typical" conditions for small whorled pogonias in Virginia, as 
described in the literature. For example, habitat that is otherwise "high-quality" for 
the small whorled pogonia is considered "medium-quality" if: 

• the forest canopy trees are somewhat younger or more closely spaced than in 
typical habitat; 

• if the canopy includes moderate numbers of trees (such as Virginia pine and 
chestnut oak) with which the small whorled pogonia is not typically associated; 

• if the understory or ground cover is moderately dense or is composed of species 
with which the pogonia is not typically associated; and/or, 

• if the slope is fairly steep or faces northwest or southeast. 

"Medium-quality" areas may also include habitat areas that are mostly "low-quality" 
due to one or more overriding factors ( as described above), but have some potential 
for occurrence of the small whorled pogonia due to the presence of small patches of 
"medium-" or "high-quality" habitat. For example, small, limited areas on the site 
with distinctive "rich woods" vegetation and soils were identified and searched as 
"low-quality" habitat. Similarly, ridge tops on the site with relatively sparse or 
thicker shrub and herb cover, but with a dominance of chestnut oak and Virginia 
pines were considered "low-quality'' habitat. 

(C) "High-quality" habitat areas provide conditions similar to those described for typical 
small whorled pogonia colonies in Virginia (Ware, 1991 ). Chief among the factors 
considered as optimal habitat variables are evidence of past agricultural use, low 
nutrient, acidic sandy soils, open shrub and herbaceous layer, and canopy openings 
that allow filtered sunlight to reach the forest floor. 

After habitat quality was initially evaluated, field mapped, and thereafter refined, all 
"high-quality'' and "medium-quality'' habitat areas on the site were thoroughly and carefully 
searched for individual small whorled pogonias. Parallel search transects spaced at 
approximately 20 feet apart (or less) were walked along the contours of the slope while 
observers inspected the forest floor closely for small whorled pogonias. Observers walked 
along these transects, looking both for pogonias and for patches of better microhabitat. Where 
this better habitat existed (i.e., "high-quality'' habitat), searches using more closely spaced 
transects (10 to 15 feet apart) were performed. Areas having concentrations of decaying plant 
material, near well-lit gaps, and/or supporting concentrations of plants known to grow in 
association with small whorled pogonia were scrutinized particularly carefully. Any 
vegetation on the site having physical similarity to the vegetative form of small whorled 
pogonia (i.e., Indian cucumber root) was carefully inspected, and positively identified. 
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The investigators also searched for small whorled pogonias in a number of areas 
considered "low-quality'', both during the initial habitat evaluation transecting and while in 
transit between search areas. A number of areas identified as "low-quality" habitat were 
searched using rransecis spaced no less than 20 feet apart to ensure adequate survey coverage, 
and to reduce sampling bias. 

Suitable small whorled pogonia habitat areas were identified and mapped on a 
topographic map (Attachment D into categorical types using "low-quality'', "medium-quality'' 
and "high-quality'' identifiers. Representative photographs of the site's habitat types and 
search areas were obtained, and appear in Exhibit 5. 

Habitat Evaluation/Search Findings 

Using the methods described above, the areas most likely to support small whorled 
pogonias were checked thoroughly and carefully, while a number of areas that might not be 
expected to support the species were also inspected to a degree commensurate with observed 
or measured habitat quality parameters. As indicated on Attachment I, WSSI searched all 
portions of the study area that provided habitat that was considered suitable (i.e., "high 
quality'') and moderately or marginally suitable (i.e., "medium-quality'') for the small whorled 
pogonia. However, no small whorled pogonias were found in the study area, and given the 
intensity with which the highest-quality areas were searched and the extensive nature of the 
search for this species (i.e., encompassing marginal and some submarginal areas as well), it is 
WSSI's opinion that there is a low probability that this species occurs in the study area. 
Results of the habitat evaluation and search for specific portions of the study area follow. 

Two "high-quality'' habitat areas, Area 1 (Exhibit 7, Photo #1) and Area 2 (Exhibit 7, 
Photo #2), were identified, as depicted on Attachment I. Area 1 is a small valley with a 
northwest to northeast exposure. This area is dominated by large American beech and tulip 
poplar, especially in the lower part. There is a low density of beech and black gum saplings 
and a very open herbaceous layer that includes a large number of small whorled pogonia 
associates, including Indian cucumber-root, maple-leaved viburnum, Virginia creeper, striped 
wintergreen, Solomon's-seal, false Solomon's-seal, mountain laurel, catbrier, lowbush 
blueberry, American strawberry bush, naked-flowered tick-trefoil, New York fern, and 
Christmas fem. Area 2 has a northeastern exposure and is dominated by large American 
beech, tulip poplar, and white oak. It has an open herbaceous layer supporting a number of 
small whorled pogonia associates, including Solomon's-seal, false Solomon's-seal, naked
flowered tick-trefoil, maple-leaved viburnum, striped wintergreen, and Indian cucumber-root. 
Both areas were thoroughly searched, but no small whorled pogonias were found. 

Potential habitat for the small whorled pogonia was also found at three areas (Areas 3, 
4, and 5) considered "medium-quality'' for the species. Area 3 (Exhibit 7, Photo #3) is a 
relatively level, somewhat xeric area adjacent to an abandoned building in the southeastern 
portion of the site. This area supports large American beech, white oak, and black gum. The 
forest in Area 3 has a medium density of saplings but an open herbaceous layer that includes a 
number of small whorled pogonia associates, including striped wintergreen, American 
strawbeny bush, maple-leaved viburnum, Solomon's-seal, false Solomon's-seal, naked
flowered tick-trefoil, and Indian cucumber-root. Area 4 (Exhibit 7, Photo #4) is in the lower 
end of a valley and has a southeastern exposure. It is dominated by American beech and tulip 
poplar and has a number of small whorled pogonia associates, including mountain laurel, 
maple-leaved viburnum, false Solomon's-seal, Indian cucumber-root, New York fem, and 
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naked-flowered tick-trefoil, in the shrub and herbaceous layers. Area 5 is located on the lower 
part of a north-facing valley slope and the adjacent valley floor. It is dominated by American 
beech and white oak and supports a number of small whorled pogonia associates, including 
mountain iaurei, iowbush biuebeny, striped wintergreen, and rnapie-leaved vibumuw, in the 
understudy and herbaceous layers. However, parts of the slope in Area 5 are somewhat 
densely vegetated with mountain laurel. All of these "medium-quality" habitat areas were 
searched thoroughly for small whorled pogonias, but no individuals were detected. 

The remainder and the majority of the study area was determined to be unsuitable for 
the small whorled pogonia (i.e., "low-quality" habitat), and all areas not marked by yellow 
hatching on Attachment I are considered unsuitable for the small whorled pogonia. The 
potential habitat for the small whorled pogonia is sparse or of "low-quality" in these areas for 
a number ofreasons. Examples of factors that limit habitafquality in these marginal areas are 
as follows: 

• dense young forest vegetation dominated Virginia pine saplings or invasive species 
such as tree-of-heaven (Ailanthus altissima) Japanese honeysuckle (Lonicera japonica) 
and/or Japanese knotweed (Polygonum cuspidatum) (Exhibit 7; Photo #5); 

• level, dry, gravelly areas with mature Virginia pine and/or chestnut oak, both species 
with which the small whorled pogonia is typically not associated (Exhibit 7; Photo #6); 

• upper gravelly slopes supporting mature dry site species, such as chestnut oak and/or 
Virginia pine (Exhibit 7; Photo #7); 

• trash dumps (Exhibit 7; Photo #8); 
• residential areas with houses, other buildings, and lawns (Exhibit 7; Photo #9); 
• equipment storage areas (Exhibit 7; Photo #10); 
• areas with oldfield vegetation sometimes stockpiled with firewood and woodchips 

(Exhibit 7; Photo #11). 

Nevertheless, due to the fairly wide range of conditions in which the small whorled 
pogonia occurs over its range and the "atypical" conditions in which the species occurs on rare 
occasions, transects and spot-checks of some of these ostensibly "low-quality" vegetated areas 
were conducted by WSSI in an attempt to minimize search bias. No small whorled pogonias 
were detected in these areas. 

Conclusions 

No small whorled pogonias were found during the survey of the site. "High -quality" 
and "medium-quality" habitat for this species is present on the site, but no small whorled 
pogonias were detected during a thorough search of the site. Given the intensity with which 
the highest quality areas were searched and the systematic nature of the search for this species 
(i.e., investigating all "high-quality" and "medium-quality" habitat areas and some "low
quality" habitat areas as well), it is WSSI's opinion that there is a low probability that this 
species occurs on the site, based on the negative search results and largely unfavorable habitat 
parameters on the site for the small whorled pogonia. 

Upon your authorization, we will forward a copy of this report to the U.S. Army Corps 
of Engineers, the U.S. Fish and Wildlife Service, and the Virginia Department of 
Conservation and Recreation-Division of Natural Heritage to obtain their concurrence that the 
small whorled pogonia will not become a constraining land development issue during the 
anticipated federal, state and local wetlands permitting process. 
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Limitations 

This study is based on examination of the habitat conditions on the study site at the 
time of our review and does not address conditions at a given time in the future. Such habitat 
conditions change over time. In addition, small whorled pogonias may remain dormant for 
several years, without any visible above-ground stems or leaves, between appearances above
ground. Therefore, our conclusions may vary from future observations. 

Our habitat evaluation, small whorled pogonia search, and report have been prepared 
in accordance witl! _generally accepted guidelines for the conduct of such surveys. We make 
no other warranties, either expressed or implied, and our report is not a recommendation to 
buy, sell or develop the property. 

If you have any questions regarding this habitat evaluation, please call our office at 
(703) 631-5800. 

Sincerely, 

WETLAND STUDIES AND SOLUTIONS, INC. 

~~1~ 
Wetland Ecologist 

Craig E. Turner, P.W.S. 
Principal Environmental Scientist 

~=~ 
Vice President 

Enclosures 

L:/ 10000s/ I 04 3 5/adminl072904SWPreport.doc 
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MAPPED SOILS REPORT FOR DUMFRIES ROAD AT TALON DRIVE 
Project No: 10435 
Applicant/Owner: Zimmer Development Company, LLC 

County Name: Prince William 

State: Virginia 

Hydric Hydric Hydric 
Map Symbol Map Unit Name Taxonomy Drainage Class National list local List Inclusions 
18C Dumfries sandy loam 7-15% Ultic Hapludalfs well drained NO NO NO 

180 Dumfries sandy loam 15-25% Ultic Hapludalfs well drained NO NO NO 

18E Dumfries sandy loam 25-50% Ultic Hapludalfs well drained NO NO NO 

27A Hatboro-Codorus 0-2% Typic Fluvaquents poorly drained YES YES FREQ FLOODING 
478 Quantico sandy loam 2-7% Typic Hapludults well drained NO NO NO 
47C Quantico sandy loam 7-15% Typic Hapludults well drained NO NO NO 

2H1V2495 

Page 1 of 1 



EXHIBIT 5 
SITE PHOTOGRAPHS 

DUMFRIES ROAD AT TALON uRfVE 
WSSI #10435 
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#I. Looking north at Area 1. This "high-quality" habitat area is dominated by large American beech 

and tulip poplar. It bas a very open herbaceous layer and supports a large number or small whorled 
pog«:>nia associa~ However, no smaD_ ~rled ~nias were round. 
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#2. Looking east at Area 2. This "high-quality" habitat area has a northeastern exposure and is 

dominated by large American beech, tulip poplar, and white oak. It bas an open herbaceous layer 
and suppor..s a number of small whorled pogonia assodateS. However, no small whorled pogonias 
were found. 
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#3. Looking northwest at Area 3. This "medium quality" habitat area is relatively level and somewhat 
xeric. It is located adjacent to an abandoned residential building, but supports large American 
beech, white oak and black gum with a medium-density sapling layer. This area has a very open 
herbaceous layer that supports a number of small whorled pogonia associates, but no small whorled 
pogonias were found 
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#4. Looking northeast at Area 4. This "medium quality" habitat area is located in the lower end of a 
valley and has a southeastern exposure. It is dominated by American beech and tulip poplar, and 
supports a number of small whorled pogonia associates. However, no small whorled pogonias were 
found. 
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#5. Looking north at a den.se stand of Virginia pine saplings. Such areas are unsuitable habitat for the 
small whorled pogonia, and no small whorled pogonias were found.. 
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#7. Looking north at a gravelly slope supporting mature Virginia pine. Such areas are unsuitable 

habitat for the small whorled pogonia, and no small whorled pogonias were found. 
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#8. Looking sooth at a dump in a small vaDey near an abandoned residential building. Such areas are 

unsuitable habitat for the small whorled pogonia, and no small whorled pogonias were found. 
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#9. Looking north at an occupied residential building near Route 234 (Dumfries Road). Such areas are 

unsuitable habitat for the small whorled pogonia, and no small whorled pogonias were found. 
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#10. Looking south at a field used to store assorted equipment. Such areas are unsuitable habitat for the 

small whorled pogonia and no small whorled pogonias were found. 
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#11. Looking north at an area supporting old.field vegetation. Note the stockpiled wood chips and 

firewood in the background. Such areas are unsuitable habitat for the small whorled pogonia, and 
no smaU whorled pogonias were found. 
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